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EFFICIENCY FACTORS. 

In a communication from M. Blathy ‘‘On the dissipation of energy 
caused by the armature currents in electrical machinery,” the author 
points out a new form of armature loss hitherto apparently unob- 
served, notwithstanding the innumerable tests which have been made 
upon numerous types of machinery. It was found that besides the 
losses due to frictional and air resistances, hysteresis and Foucault 
currents and the heat loss in the armature conductors, there exists 
another loss, which takes place in both the drum and ring types, 
It is independent of the character of the winding or the type of 
the armature core, of the field poles or field strength, but is dependent 
almost entirely upon the number of ampere-turns on the armature. 
The communication does not offer sufficient data on which to base an 
opinion as to the probable cause of the loss which M. Blathy has 
apparently detected. Further and more specific data will be awaited 
with interest. 

CONSERVATISM OF MANUFACTURERS. 

In the manufacture of electrical apparatus, as in all other lines of 
business, it has always been regarded as sound business policy to 
maintain as secretly as possible the special methods adopted. by any 
concern in the manufacture of its products, and to jealously guard 
those points of advantage which such concern believes 
it possesses in order to maintain a lead over competitors. 
It is not to this expression of the law of self-interest and preserva- 
tion that Prof. Stine calls attention in an article in this issue, but to 
the practice of electrical manufacturers of withholding from pub- 
licity such information regarding purchasable apparatus as could 
be obtained by any one having the desire, time, ability, money and 
opportunity to study for himself the construction of any particular 
type of machine. Few, if any, have the necessary facilities and 
requisites, and behind this fact manufacturers of electrical apparatus 
are strongly entrenched. If those most advanced in electrical pur- 
suits would communicate to others some of their secret knowledge, 
the progress of electrical science and of applied electrics would be 
advanced by several years. Business methods and expediency, 
however, make slaves of most individuals, whether they act singly 
or in concert, and it is therefore probable that no amount of criti- 
cism of human methods will affect in the least degree the innate 
propensity of self-interest and the general tendency to secretly with- 
hold any thing likely to prove of value to an opponent, 


LIFE ON WHEELS, 

The utilization of electric cars for special purposes other than the 
mere transportation of passengers presents one of the most in- 
teresting features connected with the operation of electric rail- 
ways. The availability of these cars for picnic and theatre 
parties was soon discerned, and to meet the popular demand for 
such tacilities, specially built cars were provided by many railway 
companies. The theatre cars on some lines are mdels of luxury 
and art in car construction, and many gay and festive private parties 
avail themselves of these select means of enjoyment. It is not 
long since that we gave an account of a trolley card-party on 
one of the prominent Brooklyn lines. The special uses of 
trolley cars, are, however, not confined to the pursuit of pleasure 
alone. Thus we find in some cities trolley funeral cars, built 
expressly for mournful service, and appropriately furnished and 
finished. Among other uses of specially built cars are the carrying 
of mail matter and express packages, and yet the list is not com- 
plete. The latest idea in this direction comes from the Brooklyn 
Grand Jury, recommending trolley prison vans to carry prisoners 
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trom the courts to the jail and penitentiary. A glimpse into the 
future reveals the trolley restaurant and café, trolley beer saloons, 
The 
twentieth century business man will demand household facilities 
He will receive his shave and breakfast while going to 


cigar stores, barber shops and various other trades on wheels. 


on wheels. 
business in the morning, dine and be amused while returning home 
in the evening. Truly there are great possibilities in the trolley! 


RONTGEN-RAY THEORIES. 

The Helmholtzian theory of anomalous dispersion was the result 
of a necessity for harmonizing more completely experimental facts 
with the electromagnetic theory of Maxwell. Considering the as- 
sumptions upon which Helmholtz based his extension of Maxwell's 
deductions, it is not surprising that Dr. Oliver Lodge, in a recent 
communication to the London £F/ectrictan, considers it as ‘‘ The 
surviving hypothesis concerning the X-rays.” The English scien- 
tists were among the first to resort to the theory of streaming 
material particles as the probable explanation of the Réntgen 
rays, and we are pleased to see that recourse 1s again taken in the 
only theory which has thus far proved its right to acceptance. 
In marked contrast to the beautiful deductions of Helmholtz is the 
material-particle theory to which Mr. Tesla still so persistently 
adheres. Other statements which have been credited to Mr. Tesla 
are, however, no less remarkable. Some three months ago we were 
informed {rom another source that the cathode discharge possessed 
the peculiar property of being able to remove superfluous hair, and it 
was therefore with considerable suspense that we awaited a report 
setting forth the great hair-restorative powers in a newly discovered 
anode discharge. The report has not yet reached us and neither 
has, to our knowledge, any authentic demonstration been made set- 
We 


should be pleased to learn that Mr. Tesla or any one else had dis- 


ting forth the medicinal powers possessed by Rontgen rays. 


covered such powers, but until so demonstrated it is preferable not to 


further delude the uninformed and unscientific public. 


COMPRESSED-AIR TRACTION. 

After having received several requests for an exposition of the 
present status of compressed-air traction and the influence which 
its introduction is likely to have on electric railway interests, THE 
ELECTRICAL Wor.Lp sent a special representative to Rome, N. Y., 
for the purpose of obtaining an unbiased description of the 
apparatus which will soon be put in operation in New York City. 
The report will be found elsewhere in this issue. It shows what 
is being done and what has been accomplished by the company 
represented in the Rome plant. and from it may be obtained 
an idea of the possibilities of compressed-air traction and the 
success with which it is likely to meet upon its tentative intro- 
duction on New York thoroughfares. The system apparently Ras 
been carefully devised and every precaution taken to make its 
first appearance one which will lead to as favorable comment as 
possible. A comparison between compressed air and electric 
systems of traction necessarily deals with their relative merits. 
There can be no doubt in their present respective conditions as to 
That the trolley 


system has the following advantages over compressed air must be 


which such a comparison must necessarily favor. 
admitted: The equipment per horse-power when working at maxi- 
mum economy is much less in weight. Both systems depend upon 
the same prime movers. Leaving aside other electrical appliances, 
the electric generator and motor are the most efficient pieces of 


machinery ever constructed. It is almost needless to say that the 


compressor and compressed-air motor can never approach under 
commercial conditions an efficiency comparable with electric 
machines. Electric traction, especially the trolley system, 


is much simpler and has fewer parts to maintain in working order. 


Electri¢ motors produce q uniform tor 


ue and tractive power, 
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Electric traction must necessarily be less severe on the track con- 
struction. The equipment requires no re-charging, whereas the stor- 
age system is the only practical compressed-air system. The electric 
system can operate continuously for days without attention of any 
Elec 


tric traction has stood the test of practice, and its claims are backed 


kind. The traction per pound of equipment is much greater. 
by facts of daily occurrence. An advantage which the compressed- 
air system has over the electric system, as now employed, is that 
each unit is independent and that no overhead construction is neces- 
sary. It may be operated upon any permanent way where the 
The 


units are, however, heavier and liable to be exhausted on any 


roadbed construction has received the necessary attention. 
part of the line. It has not demonstrated its practicability. 
The storage system of compressed-air traction, owing to the limited 
size of the receivers, permits of but one way of increasing the car 
mileage—unless an elaborate system of underground piping is re- 
sorted to—and that is by increasing the pressure. Owing to the in- 
creased heat losses thereby entailed, together with losses in the 
reducing valve, the efficiency of the system rapidly decreases as the 
pressure increases, and unless the compression passes through 
several stages these losses, added to those due to increased leakage, 
make the high-pressure system absolutely prohibitive. It is very 
doubtful if three stages of compression as employed in the Rome plant 
There is no doubt that 


by the use of 2000 pounds pressure the compressed-air system will 


are sufficient under commercial conditions. 
be far inferior in efficiency to the trolley system. The lower 
pressure of 500 pounds per square inch is much to be preferred, al- 
though the car mileage would be greatly reduced, but by resorting to 
this lower pressure compressed-air traction would be set back to the 
position it occupied years ago. With the employment of 2000 pounds 
pressure and under the supervision of able engineers compressed-air 
traction is likely to undergo improvement, but its possibilities 
are limited. The possibilities of electric traction on the other hand 
have by no means attained their limit and the long lead which elec- 
tric systems now have they are certain to maintain. A more favor 
able comparison might be drawn between the storage-battery and 
compressed-air systems rather than between the latter and existing 
trolley systems. Both are about in the same stage of development, 
but between the two the storage battery is to be preferred and its 
successful operation will finally be achieved. Manufacturers of 
electric railway equipments have nothing to fear in the experimental 
introduction of this oft-tried and found-wanting compressed-air sys- 


tem. 


Combination of Incandescent Lamp Interests. 





It is reported that a combination has been effected between the 
various manufacturers of incandescent lamps to terminate the fierce 
competition hitherto existing in that line of industry. The concerns 
mentioned in this connection are the General Electric Company, the 
Westinghouse Electric & Manufacturing Company, the Bryan-Marsh 
Company, the Columbia Incandescent Lamp Company, the New 
York & Ohio Company and the Perkins, Beacon and Bernstein 
Companies. 

Efforts to obtain some information from representatives in this 
city of some of the companies named faited to elicit anything of a 
definite character, it being theirevident purpose to keep the matter as 
quiet as possible. From the replies made to several questions, how 
ever, we are led to the conclusion that there is truth in the report, 
and that the combine has been practically consummated. One 
gentleman stated that it was not true a combination had been 
effected, but when asked if one was likely to be made, replied that 1t 
was beyond his power of prophecy to say what might be done. 


Behind the Times. 


It is stated by an English writer that the horses in London used 
for traction consume more food stuffs than could be produced by a 
million acres of ground, 
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Rontgen Rays and [ilaterial Particles. 


That Mr. Tesla is imbued with strong imaginative powers is ap- 
parent in the appended quotations credited to him by a New York 
Herald reporter: 

‘‘In my attempts to contribute my humble share to further knowl- 
edge of the properties of the Réntgen rays,” Mr. Tesla said, ‘‘I am 
finding more and more evidence in support of the theory of moving 
material particles. It is not my intention, however, to advance just 
now any views as to the bearing of such a fact upon the present 
theory of light, but I merely seek to establish the fact of the existence 
of such material streams in so far as the isolated effects are con- 
cerned. I have already a great many indications of a ‘bombard- 
ment’ occurring outside of the bulb from which the rays emanate, 
and I am arranging some crucial tests, which I hope will be success- 
ful, and which will prove whether or not I am right in my con- 
clusions. 

‘‘ Now, if these material streams are impinging themselves against 
substances toward which they are directed it is natural that some 
effect should follow the contact. It is not unreasonable to say that 
organs and tissues may be affected. We often read in reports made 
by experimentalists that human hair has fallen out from the effect 
of frequent use of the rays, and I have myself noted that effect in 
my experiments. 

‘“‘T have also noticed that, when working with highly strained 
bulbs, I frequently experienced a sudden, and sometimes even pain- 
ful shock in the eye. Such shocks may occur so often that the eye 
gets inflamed, and one cannot be considered overcautious if he 
abstains from watching the bulb too closely. ‘These shocks are to 
me further evidence of larger particles being thrown off from the 
bulb. 

‘If these conclusions, which seem to be forced on me by the ex- 
perience coming from experiment, are correct, then it may be that 
the rays have an effect on bacilli. Indeed, Prof. Réntgen himself 
has announced it as his firm belief that bacilli can be destroyed by 
the rays, and his experiments warrant his conclusion. Yet we must 
wait patiently to hear from those who are investigating in this direc- 
tion before formulating scientific conclusions. 

‘‘The theory of material particles,” continued Mr. Tesla, ‘‘ and 
the theory that the rays affect the human system, are borne out by 
my own further experience in the laboratory here. By exposing the 
head to a powerful radiation strange effects have been noted. For 
instance, I find that there is a tendency to sleep, and the time seems 
to pass away quickly. There is a general soothing effect, and I 
have felt a sensation of warmth in the upper part of my head. An 
assistant experienced identically the same sensations as myself. 

‘‘Should these remarkable effects be verified by men with keener 
sense of observation, I shall still more firmly believe in the existence 
of material streams penetrating the skull. Thus it may be possible 
by these strange appliances to project a suitable chemical into any 
part of the body.” 

Few possess such a keen sense of observation as that displayed by 
Mr. Tesla. 


Electricity at the Cleveland Centennial. 


One of the chief features of the celebration exercises held in com- 
memoration of the founding of the City of Cleveland by Gen. Moses 
Cleaveland 100 years ago, was the beautiful arc de triomphe erected 
across Superior Street, directly opposite the Soldiers’ Monument, in 
the Public Square. Numerous electric lamps are placed about the 
edges of the straight and curved surfaces of the arch and about the 
figures, all arranged in a very tasteful design. The south column 
is hollow and contains the switch room. The wires all centre 
here and are fed by the local company’s three-wire system. 
A single-gang switch controls the lamps, goo in number, 
Buckeye lamps are used, with T-H bases set in porcelain 
receptacles. The arch is wired on knobs and cleats with Paranite 
wire, the porcelain fixtures being supplied by Pass & Seymour. The 
entire work was completed in four days by the Cleveland Electric 
Manufacturing Company. The arch was first illuminated on 
Founder's Day, July 22. A telegraph line was run to the south 
column and was in direct connection with President Cleveland s 
summer home at Gray Gables on Buzzard’s Bay. Upon receiving the 
first clicks of the President’s message the arch was illuminated. 
At night the arch becomes a beautiful and imposing structure when 
brilliantly lighted. 
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A Lesson from the Past. 


BY W. M. STINE. 


Patent litigation has been so virulent and disastrous during the last 
few years that a strong feeling has grown up among manufacturers 
to rely on secret rather than on patented processes. Such a condi- 
tion is naturally an unhealthy one, and especially so when it pre- 
dominates manufactories whose very being is dependent upon the 
applications of scientific principles, and whose every advancement 
must come from them. 

Thoughtful readers of the current and formal literature of applied 
and theoretical electricity are inevitably impressed by the lack of 
co-ordination which confronts them on nearly all lines of investiga- 
tion. To be explicit, two cases may be singled out, thetransformer, 
and dynamo-electric machinery of the alternating-current type, 
though the same may be said of about alltypes. How seldom in the 
discussion of such apparatus are dimensional and winding data 
given! Many of our better electrical manufacturing companies 
have accumulated vast stores of data and facts relating not only to 
the physical and magnetic character of iron and steel construction 
materials, but to a variety of interesting electromagnetic 
phenomena, which, if placed freely at the disposal of those engaged 
along the more theoretical lines, would prove of incalculable benefit, 
not only in more thoroughly co-ordinating practice and theory, but 
in inspiring and directing greater advancement. 

It is a question if the various branches of electrotechnics have not 
already reached that stage of development where competitive excel- 
lence of products rests on processes of manufacture rather than on 
the applied principles, and manufacturers, by their conservative 
attitude, are impeding their own financial and productive advance- 
ment. 

The arguments upon which the manufacturing interests base 
their conservatism are by no means new; but are, in fact, of very 
ancient origin, as those familiar with the history of applied sci- 
ence well know. An interesting expression of these sentiments is 
found in an early number of the Philosophical Magazine, issued 
nearly a century back.* It is to this effect: 

“It is much to be wished that men practically versed in the vari- 
ous manufactures of Britain would turn their attention to the best 
means of dissemination of knowledge of the principles and opera- 
tions which have been determined, by experience, as the best to be 
followed in the large way, according to local and other circum- 
stances. Acandid and liberal communication of individual observa- 
tion, by promoting the common interest, would tend ultimately to 
the benefit of each manufacturer, by the increased improvement of 
their various articles; for the real welfare of any particular branch 
depends less upon the superiority of any one man’s article over that 
of another, in the same line, than upon the general superiority of a 
national product over that of any other country—a pre-eminence 
that depends entirely on the aggregate mass of industry, ingenuity 
and intellect exerted in the one or the other. 

‘« What I recommend is the more necessary, as inaccurate and fal- 
lacious principles are often brought forward by men of science, even 
the best intentioned, from a want of that practical knowledge which 
can only be acquired by a long and personal acquaintance carried on 
in the large way of manufacture. The mischiefs hence occasioned 
are incredible; it tends to separate the men of science and the manu- 
facturers; it shackles the latter with increasing prejudice; makes 
him view the former with a suspicious eye; it is the principal rea- 
son why science has been so long excluded from our manufactories, 
and why the accurate results of the laboratory have been so long de- 
spised by the practical artist, and been deemed undeserving of 
experiment on an extended scale. The artist and the man of science 
should mutually inform each other; principles will then, and not 
till then, acquire consistence and correctness, and their value will be 
established on the surest foundation.” 


Accumulators in Central Stations. 


According to the statistics of 36 of the largest stations on the Con- 
tinent of Europe the output in the continuous-current stations from 
the machines direct and from accumulators is as 124 to 119, and as 
accumulators are getting cheaper it is thought that the ratio will 
soon be in favor of the accumufator. 


* Strictures on Mr. Joseph Collier’s “Observations on Iron and Steel,” by 
Mr. David Mushet.—/4ilosophical Magazine, October, 1798, p. g 
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On the Dissipation of Energy Caused by the Armature Cur- 
rents in Electrical Machinery. 


BY OTTO T. BLATHY. 


It is generally assumed that the total loss in a dynamo-electric 
machine, when under load, can be pretty closely approximated by 
determining the loss when running at normal speed and normal 
E. M. F., but without any current in the armature and adding to 
this the energy dissipated, due to the ohmic resistance of the arma- 
ture. In this article no consideration is given to the energy used 
for exciting the fields, this being always supplied by an external 
source of current. If J. is the amount of power necessary for driv- 
ing a dynamo at normal speed and standard E. M. F., this power 
being used to overcome the frictional and air resistances and for 
supplying the energy dissipated by hysteresis and eddy currents, R 
is the resistance of the armature and / the armature current, then 
it is usually supposed that Z; the energy dissipated in the dynamo 
when the current / is flowing through the armature, is pretty closely 
represented by the formula 

Lie lo+ Rf. 

A series of researches carried on for the last 15 months, but which 
could not yet be brought to a satisfactory conclusion, has shown that 
the generally accepted supposition 1s very far from the truth, With 
very few exceptions, it was found that the loss inadynamo under 
load is considerably larger than the amount resulting from the 
formula given above. 

The experiment was made by coupling directly a dynamo with 
another of identical design, or by driving the one from the other 
with a fast-running belt. One of the machines was used as a motor 
and the other one as a generator, while ina second series of tests the 
role of motor and generator between the two machines was reversed. 
The energy supplied to the motor as well as that furnished by the 
generator were controlled by voltmeters, ammeters and wattmeters, 
and the latter instruments, the data of which was mainly relied 
upon, were changed over from the motor to the dynamo and vice- 
versa. inthis way the eventually unequal behavior of a dynamo 
when used as a motor and as generator, as well as the small differ- 
ences in the calibrations of the wattmeters, was eliminated. The 
loss caused by the change in the condition of the belt (when such 
was used) when running light or under load was also taken into con- 
sideration, but the influence of this factor was found quite insignifi- 
cant. F 

First the ordinary types of direct-current dynamos manufactured 
by Messrs. Ganz & Co. were tested. These are the two-poled Delta 
dynamos, from 5 to 60 horse-power, and the 4 to 8 poled C dynamos, 
from 25 to 160 hors2-power. These dynamos embody in their 
design the most approved practice. The armature conductors are 
wound in slots of the cores made of the very best charcoal-iron 
sheets. The armature resistance is generally from 2 to 3 per cent. 
of the nominal load of the machine. The direction of the magnetic 
flow in the armature is reversed from 900 to 2600 times per minute. 
The result of all these numerous tests can be given by the formula 

L, = Ll. 4 cRI*, 

In all these dynamos the coefficient c was from 1.8 to 2.6. 

In a machine of 110 horse-power buiit for experimental purposes, 
having eight poles, running at 650 revolutions per minute normal 
speed, provided with a magnetic field built up out of thin sheet-iron, 
and whose armature resistance was rather under 2 percent., the 
factor ¢ came up to 3.5. With this type an extended series of tests 
was undertaken, which resulted in proving that the ‘load-loss” 
= (c—1) & /* is quite the same, with the same E. M. F. per single 
turn in the armature, whether the latter is wound as a drum orasa 
Gramme ring, for high or low tension, asa parallel or as a series- 
wound drum. It was also irrelevant whether the armature wires 
were put in slots inthe armature core or wound in a single layer on 
a smooth core, the air-gap in this latter case being more than 
double that used with the slotted core. The armature of this 
dynamo was also connected to two collector rings, and the load-loss 
was sensibly the same when a certain amount of energy was 
furnished by the dynamo either as direct current or in the form of an 
alternating current. 

Either a field of the ordinary type in massive iron or a laminated 
field proved equally without influence on the amount of the load- 
loss. 

Still more remarkable is the fact that the intensity of the mag- 
netic field has but little influence on the load-loss caused by a given 
current in the armature, The load-loss apparently is almost 
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entirely determined by the number of ampere-turns on the arma- 
ture. Even with a short-circuited armature, and a field only just 
able to induce the normal current in the short-circuit, the load-loss 
was more than one half of the value found when the dynamo gave 
the same current at the standard E. M. F. 

A series of tests on a 65-kw direct-current dynamo have shown 
that the load-loss in a short-circuited armature is nearly proportional 
to the square of the armature-current and simply proportional to 
the speed. 

An experimental alternator of 30 horse-power, the design of which 
is outside the limits of commercial machinery, and having a constant 
resistance of the magnetic circuit for all relative positions of arma- 
ture and field, had for c the extravagant value of seven; the load loss 
amounted to 14 per cent. of the total capacity of this machine. 

Only one of the types of electrical machines I experimented upon 
was free from this load-loss, or it amounted to less than half a per 
cent. of the rated capacity of the dynamo; this is the A type of 
alternators built by Messrs. Ganz & Co., a type which has under- 
gone but little alteration in 10 years. The magnetic field is similar 
to a spoked wheel without a rim, built of sheet iron, while the sta- 
tionary armature cores have the forms of Ts, the coils being slipped 
on the inward radial projections. 

It could only be ascertained, that most of the heat is evolved in 
the iron core of the armature, while in the armature coils and the 
field iron only asmall part, if any, proportion of the load-loss could 
be located. 


Tungsten and Its Carbide. 


It has been found by M. Henri Moissan that it is possible to ob- 
tain pure tungsten by heating a mixture of 800 grams of tungstic 
acid and 80 grams of sugar carbon for 10 minutes in an electric fur- 
nace in which is employed a current of goo amperes at 50 volts. 
Such tungsten may be obtained free from carbon and when ina porous 
state may be welded by hammering. When tungsten contains car- 
bon it becomes very hard, but when free from carbon will not scratch 
glass. Its density when pure is 18.7. If an excess of carbon is used 
in reducing the tungsten, an iron gray, excecdingly hard carbide of 
tungsten is produced having a density of 16.06 at 18 degrees C. 
It was found that the carbide undergoes spontaneous com- 
bustion upon coming in contact with fluorine and it burns in 
oxygen at about 500 degrees C., the product being carbonic 
and tungstic acid. Inthe liquid state the carbide absorbs the carbon 
but gives it up again in the graphitic form whencool, It was also 
found that platinum, rhodium, palladium and iridium easily dissolved 
carbon at the temperature of the electric furnace and gave it up in 
a graphitic form upon solidifying. ‘These metals, however, do not 
combine with carbon to form carbides. 


The English Three-Wire Patent. 


The Hopkinson three-wire English patent, controlled by the West- 
inghouse Company, expired on July 27. A seven years’ extension 
had been applied for by the company on the ground that the life of 
the patent had been cut off by six years, owing to the restrictive 
acts of Parliament, and as a consequence it had but eight years’ 
actual existence. It was shown, however, that Hopkinson had 
received nearly $90,000 outright from the Westinghouse Company. 
It was argued that a favor intended for patentees proper could not 
be granted to a joint stock company ; the Westinghouse Company 
therefore asked for an extenston of the Hopkinson patent on grounds 
not recognized by the Act of 1883, pertaining to patents, designs and 
trade-marks. The petition itself showed conclusively that the 
request for an extension was to benefit the company and not the 
inventor. The decision was reached in about an hour and a half 
after the convening of the Judicial Committee of the Privy Council. 





The Production of Copper. 


According to the Engineering and Mining Journal the produc- 
tion and export of copper for the first six months of this year makes 
a very satisfactory showing. ‘The total increase in the United States 
in production was 11,668 long tons or 14.6 per cent., and the increase 
of export, far in excess of the increase of production, amounted to 
74.1 percent. On the 30th of June the stocks in sight in England 
and France were estimated at 30,729 tons and the quantity from 
Chili 5550, making a total of 36.279 as against 36,901 tons on May 
31. These figures show a decrease of more than 600 tons during 
the month, The decrease as compared with July 1, 1895, is 22,236 
tons, 
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The Fidelity Mutual Life Building. 





NE or Philadelphia’s largest office buildings is the} Fidelity 
Mutual Life Building, which was recently opened for occu- 
pancy. Its location is one of the best and its conveniences 
and appointments in many respects surpass all others in 

the city. The power plant of the building is very complete and 
deserves a description. 

The power equipment consists of two Babcock & Wilcox 200-hp 
units with a common flue and stack. ‘I'he latter is 44 inches in diam- 
eter and 200 feet high, is made of iron and lined with fire-brick to a 
height of 60feet. The stack is carried up 
within the building and is contained ina 
brick air shaft or air jacket four feet 
square with walls 13 inches thick. This 
shaft is open at the top and the bottom 
and the current of air prevents the heat of 
the stack from being communicated to 
the surrounding rooms. The water for 
the boilers, and indeed for the entire 
building, is taken from the street mains 
through a Loomis filter. Two Deane 
pumps are used for the boiler supply, 
while a third is installed for use in case 
of emergency. The water is pumped 
through a Goubert feed-water heater and 
Cochrane oil separator, the water of con- 
densation from the heating system being 
used over and over again. 

The piping system installed by S. Faith 
& Co. 1s very extensive as the boilers and 
engines are at different ends of the build- 
ing. The Cochrane separator is in the 
main steam supply pipe and a small one 
in the branch pipe leading to each engine. 
3y-passes in the valves are arranged in 
the most approved manner and the piping 
system leaves little to be criticised except 
possibly the use of large Zs instead of 
bent piping. The globe valves are fof 
Jenkins and Pratt & Cady manufacture, while the gate valves are of 
he Chapman & Kennedy make. The very long steam main has 





SwITCHBOARD. 


necessitated the use of copper elbows near the engines. The cover 
ing is Keasbey & Mattison sectional magnesia and has been used 


throughout. The building is also equipped with an ice plant and 
will soon supply ice water to every room. 

The generating, plant, including the engines, dynamos and switch 
board, was installed by the General Electric Company. There are 
three direct-connected units of equal size. The engines, made by M, 
A. Greene, Altoona, Pa., have cylinders 13 inches in diameter, with 
a 12-inch stroke and run at a speed of 280 revolutions per minute. 
Each is direct-connected to a 45-kw six-pole generator. These 
generators are over-compounded 5 per cent. and though no tests for 
efficiency have been made, they have been subjected to an overload 
of 20 per cent. for a considerable period and have carried itin a very 





GENERATING PLANT. 


satisfactory manner. It is expected that the two generators will 
easily carry the maximum normal load, the building being wired for 
2100 lights. The engine room, which contains 
the main switchboard, is unquestionably the 
finest in the city considering space, light and 
coolness. It is fitted with traveling hoists for 
handling the engine and dynamo parts and 
has a desk and closets for the chief engineer. 
The main switchboard is connected with the 
generators by lead-covered cables carried in 
brick ducts in the floor. The main and equal- 
izer wires are all of the same size. One wire 
is carried from each machine to a rheostat on 
the board. The general design of the board 
is shown in the photograph, the three centre 
panels being used for the generator and those 
at the ends for the feeders. The panels are 
white marble, with beveled edges, bolted toa 
T-iron framework. Each machine ‘is pro- 
tected by a circuit-breaker and a voltmeter 
and ammeter of the Weston circular dial pat- 
tern. Each of the 24 feeder circuits has a 
pilot lamp to indicate the blowing of a fuse, 
and one which supplies current to the Academy 
of Fine Arts has also a circuit-breaker and 
a Thomson wattmeter. The ordinary two- 
light ground detector is provided. The front 
of the board could have been much improved 
by mounting the circuit-breakers on the board 
directinstead of on an independent slab of 
marble. The back of the board is very well 
designed, being extremely simple and free from 
crossing of conductors. 

The wiring system, installed by the 
Pennsylvania Electrical Engineering Com- 
yany, comprises 1183 outlets and 2114 lights. Eighty-eight 
of these outlets are not provided with fixtures, being capped 
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ready for use for fans or extra lights. The specifications 
call for a loss of not over 3 per cent. from the switchboard to any 
lamp when all are burning, and not more than 2 per cent. difference 
between any of the lamps on the circuit. The entire wiring is 
installed in iron-armored conduits with two wires. The insulation 
is fire and weather proof. The feeder circuits are carried up a 
specially constructed shaft running to the top of the building, and 
from here they extend along the floor to the sub-centres of distribu- 
tion. These sub-centres, of which there are six on each floor, are 
connected with each other to form a closed loop, in order to make 
the difference in pressure furnished to the circuits as small as 
possible. The sub-centres are made of marble, with polished brass 
fuse blocks. Each untenanted office may be cut off bya controlling 
switch at the sub-centre. The sub-centres are from an electrical 
standpoint entirely satisfactory, but from an artistic point of view 
they leave much to be desired. In the chandelier lights, Stevens 
flush switches are used, brackets being tapped off just behind the 
switches in accordance with the usual but unsatisfactory custom. 
The sockets are the General Electric Company’s make and the fix- 
tures, which are very substantial, were made by R. S. Ledig. The 
method of supporting the fixtures is a good one. A turned and pol- 
ished wood rosette, with a thin edge to prevent the canopy from 
touching the plaster, is bored to allow the conduits to come through 
it. The end of the conduit is threaded and a thin nut serves to 
fasten the rosette firmly in place. The fixture is then fastened to 
the wood rosette by means of a tripod and is insulated from the con- 
duit without the use of an insulating joint. In addition to the light- 
ing system there is an electric time system with clocks on the vari- 
ious floors, as-well as a watchman’s clock system. 

The plans and specifications for the plant were prepared by the 
architect, F. S. Newman, and the work was installed under the 
supervision of William A. Barr, the consulting and supervising 
engineer of the Fidelity Mutual Association, who had immedi- 
ate charge of the construction of the entire building. 





Some Experiments with Rontgen Rays.* 


BY JOHN BURKE. 

I have been led to the following experiments by a research on a 
subject closely related to, or perhaps identical with, the phenomenon 
of X-rays, namely fluorescence, or the lengthening of the period of 
vibration of light. The experiments of Becquerel seemed to show 
that many substances in which this process was produced also give 
rise to the inverse one of shortening the period, and thereby sug- 
gested the correlativeness of both. In either case the processes do 
not appear to be directly related to temperature, and thus may be 
styled phenomena of luminescence. ! 

Some experiments on the diselectrifying power of the X-rays for 
the purpose of measuring their intensity have led to those on lumi- 
nescence, to be described later on, and which for the present may be 
regarded as illustrating the method of measuring the radiation here 
given. 

1. Onaccount of the varying intensity of the rays from the vacuum 
tube, a method of determining the total radiation in the form of 
X-rays falling on an electrified metal disc was essential when the 
conditions were such that the rate of discharge was necessarily slow ; 
and for this purpose a radiometer, if we may so call it, has been 
employed, the principle of which is illustrated in Fig. 1. Its posi- 
tion relatively to the tube was fixed, and its indications taken as the 
standard, sothat the radiation by which a single to-and-fro move- 
ment was effected was taken as the unit given out by the tube of the 
aluminum penetrating diselectrifying radiation. 

A zine plate a surrounded by an aluminum cylinder @ is con- 
nected to a brass rod, to the lower end of which an aluminum leaf c 
isfastened. The metal plated is charged to a potential of about 200 
volts by the dry piles shown in the figure. The whole apparatus, 
with the exception of a 6, is enclosed in a wooden box lined with tin 
foil. Thus, when the charge on a is removed the leaf cis drawn 
toward the plate @, and on touching it, if the position of the latter 
has been properly adjusted, it is instantly repelled until the charge 
on a is again dissipated, when the same process 1s repeated, and so 


* Abstract from 7he London ELlectriczan. 

1 By luminescence is here understood not necessarily the emission of luminous 
rays, but (1) changein wave-lengthsas in fluorescence by an increase, or as in 
many substances by the diminution of wave-iength such as Becquerel has 
found totake place in many bodies in which fluorescence lasts for some time 
and are called phosfluorescent substances, (2) Nochange in wave-length, but 
the process still of an intermolecular kind, and therefore the emission 


dependent upon the absorption of the incident rays, sothat the limited light 
differs from the diffused light scattered by reflection,| 
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on. The leaf is thus automatically attracted and repelled, the num 
ber of times this takes place being a measure of the total radiation 
emitted by the tube during the time that another electroscope is dis- 
charged through a certain number of divisions on the scale of the 
latter, which was so placed that its time of discharge had to be nec- 
essarily long. A thin sheet of aluminum of the same thickness 
as 6 was interposed in the path of the rays teaching B (Fig. 2). 
We shall call the automatic electroscope A and the other 2. Frac- 
tions of a discharge when necessary were taken with a microscope 
and suitably graduated scale. The position of A being fixed rela- 
tively to the tube and the direction of the other, the ratio of the radi- 
ation received by A to that given out by the tube, and to that given 
out in any particular direction, is constant and independent of the 
intensity or nature of the rays, in other words of the vacuum in the 
tube (Fig. 2). One discharge of A corresponded to a collapse of the 
leaves from 18 to 6 divisions on the scale B. If, now, by screening 
or otherwise of # the same discharge from 18 to6 required # of A, 
then the radiation received by # is 1/mth the original. 

2. The electroscope # retained its charge for about two hours 
and when enclosed in a tinned-iron box, well earthed and air-tight, 
and a parallel beam of X-rays was sent through two ebonite win- 
dows in the box, opposite each other, so that it did not fall on the 
electrified plate of the electroscope, but passed between it and the 
top of the box (Fig. 3), the electroscope was slowly discharged, 
from 18 to 6 divisions in about five minutes corresponding on the 
average to about 22 discharges of A. The effect, however, did not 
take place when the coil alone was working, nor when the vacuum 
was below or above that necessary for the production of the X-rays. 





> 


FIGs. I AND 2. 


3. Raising the electroscope 7 so that the charged plate was in the 
path of the rays made little difference, but the amount of radiation 
required to discharge B was somewhat diminished when the plate 
was vertical and in the path of the rays. It was found that paraffin 
placed over the electrified plate and in the path of the rays also in- 
creased the rate of discharge. 

4. The rays were then sent as in Fig. 4. Therate of discharge 
was less than before, but still very marked, and blowing into the box 
with a bellows produced a more marked effect when the tube was 
working that when it was not. By interposing, however, a lead 
screen in the path of the rays the beams still collapsed, though far 
more slowly. 

5. A brass sphere embedded in paraffin was then connected to the 
electroscope, as in Fig. 5. The rays, after passing through an 
aluminum window in the side of the box and traversing the block of 
paraffin in which the sphere was embedded, were stopped by the 
thick lead screen in contact with the paraffin, and consequently 
prevented from entering the surrounding air inside the box. The 
paraffin was also covered with lead on all sides except where the 
rays entered, lest by scattering or otherwise they might get at the 
air, which, if it became conducting, would cause the charge on the 
electroscope to be drawn altogether away to the sphere by putting 
the outer surface of the paraffin to earth. The rate of discharge 
was almost the same when the electroscope stood by itself before it 
was connected to the sphere as afterwards. In either case the leak- 
age was slow, and required about 40 discharges of A in about 10 
minutes, 

The question as to the diselectrification in paraffin was deferred, 
and the investigation turned upon the cause of the discharge of the 
electroscope itself under such circumstances, when apparently it had 
been screened from all radiations. 

6. When a lead screen two mm thick was interposed in the path 
of the small parallel beam of rays the rate of discharge was not 
appreciably affected, nor did the addition of three or four such 
screens make any perceptible difference. But when the tube, the 
axis of which was horizontal, was turned round it through an angle 
of 180 degrees, so that the side of the platinum from which the rays 
emanated was away from the electroscope, the duration of the dis- 
charge was increased, thcugh not more than3o percent. ‘The direct 
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radiations being clearly screened off, the effect was probably due to 
luminescence of the air, or possibly to scattering, if it was due to 
rays at all. 

7. Removing the lead screens and wooden block, shown in Fig. 5, 
made no difference in the time of discharge, but when the tube was 
turned round to its original position a very great difference was 
caused by this large block, notwithstanding the presence of the brass 
sphere and the small lead screen behind it. These were enough to 
stop the small parallel beam of rays, but their influence was not so 
marked when the rays came at a larger angle, and consequently 
were able to enter the box through the tinned iron. When the block 
was replaced it was found that if a wooden box one cm thick was 
put over the metal box the time of discharge was practically the same 
as when the former was removed, but the discharge was almost 
stopped when the metal box was completely surrounded with lead. 

8. These experiments were repeated with a thick glass vessel 
instead of the metal box, as in Fig. 6, with very similar results, the 
radiations appearing to come from all directions, but more especially, 
of course, from the direction of the tube. When the stopper was 
removed a slight increase in the rate of discharge was produced. 

g. I then tried whether, the air being rendered luminescent by the 
the passage of these rays through it, it would be possible to photo- 
graph round a corner as it were. And after prolonged exposures 
of several hours, shadows of shillings and other objects were 
obtained by the method illustrated in Fig. 7. The photographic 
plate was well wrapped in several sheets of black paper, and the 
objects laid over the paper. Thin sheets of copper, tin, and 
aluminum were somewhat transparent, but lead was very opaque. 
Paraffin gave better results than air. The experiment is being 
repeated 27 vacuo. 

11, Attempts are also being made to detect polarization with 
tourmaline plates by comparing their shadows when parallel and 
crossed, Ifthis should be found to take place, it would prove con- 
clusively that air, or the dust, or possibly, though not probably, the 
micro-organisms in it, are rendered luminescent by the passage of 
these rays through them. In other words, that the air, etc., is 
fluorescent to them. There appears also to be evidence that the 
fluorescence lasts for a short time, since when a lead screen was 
placed over the photographic plate, Fig. 7, and an exposure of 12 
hours given, the rays were found to have entered sidewise all round 
toa short distance of about half a centimetre between the lead 
sheet and the plate. This was probably due to the movement of 
the excited molecules rather than to scattering by reflection. See 
Sec. 6. 

12. The effect of scattering from surrounding objects was studied. 
In the first place it had been shown by Joly—and I obtained results 
similar to his from needles and other metallic objects—that reflection 
of Réntgen rays only took place to a marked degree at grazing inci- 
dences. It followed, therefore, that if the lead screen shown in Fig. 
7 affected the plate by deflection of rays scattered by the air, the 
portion of the plate nearer the screen should have been more affected 
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than that farther away from it, chiefly on account of the grazing reflec- 
tion from its surface, but no such effect was found. Then a wooden 
screen was placed vertically on one side near the plate, but no in- 
creased effect was produced on the side of the plate nearer the 
screen. 

13. It is hardly likely, I think, that the effects above described 
were due to scattering or reflection from very minute particles of 
dust or air, though in the absence ot polarization effects or some- 
thing to distinguish conclusively the properties of rays which pro- 
duced these effects from the original X-rays, such a view, notwith- 
standing much that may appear to be opposed to it, must neverthe- 
less be held as something more than a pious doctrine. 

Scattering may, and probably does, take place in air, perhaps 
even from the molecules themselves, on account of the minute wave- 
length; but it is difficult to conceive that such diffused light would 
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spread to so large an extent as to produce the photographic, and 
more especially the electrical, effects just observed. 

14. It has been found by Frankland and MacGregor that the holo- 
gen compounds are most opaque to the X-rays, and J. J. Thomson 
and McClelland have shown that the rate of discharge is also most 
rapid in the hologens and mercury vapor, which harmonizes with 
the view that the discharge in gases is due largely to rays other 
than the original on account of the marked influence of the absorp- 
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tive power of the gas, which probably iuminesces and thus affects 
the rate of discharge in it. 

There is, I think, much evidence for believing that the process of 
fluorescence, or lengthening of wave-length and period of the vibra- 
tion of light, is accompanied by or perhaps dependent upon ioniza- 
tion or some sort of partial dissociation of the molecules of the 
fluorescent substance; and some experiments on fluorescence, to be 
described when complete, have led to somewhat interesting results 
from this point of view of the subject. 

15. By sending a parallel beam of X-rays between two electrified 
metal plates without falling directly on either, it has been found that 
the rate of discharge in gases is roughly proportional to the square 
root of the pressure; that is, proportional to the number of ions. It 
may be, then, that it is to this ionization that the luminescence owes 
its origin, and by it, though possibly independently of it, diselectri- 
fication occurs. The point, however, that gases which absorb most 
of those in which diselectrification is most rapid suggests more than 
that the two are merely concomitant phenomena, aud seems to indi- 
cate a closer relationship between them. If the effect were due to 
scattering by the molecules it ought to have been proportional to 
their number rather than to the number of ions. 

I am indebted to Prof. Schuster for much valuable advice through-, 
out this research, as also for the use of his own apparatus, and to 
Prof, FitzGerald for the criticisms that from time to time he has 
given me, from which, it is needless to say, I have derived great 
benefit. 


An Electromagnetic Wave Detector. 


In an investigation on the effect of Leyden jar discharges on the 
magnetization of steel needles Mr. E. Rutherford states in a recent 
communication to the Royal Society that the demagnetization of 
strongly magnetized needles offers one of the simplest and most con- 
venient means of detecting and comparing high-frequency currents, 
By winding a small solenoid over fine steel wires it was found that 
electrical waves, even at distances of a half mile from the vibrator, 
could be detected by the demagnetization produced. Fine wire de- 
tectors madeiof very fine steel may be used toinvestigate short wave- 
lengths along wires and free vibrating circuits and are equal in sen- 
sitiveness to the bolometer for showing the electrical oscillations in 
a conductor. The detector is also capable of distinguishing be- 
tween the first and secoud half oscillations of a discharge and may 
be used for determining the resistance of the discharge circuit and 
the damping of the oscillations. 


Negative Resistance. 


In a letter to the London £/ectriczan Prof. FitzGerald states that 
there seems a great deal of reason for expecting that, wherever there 
are Peltier effects and differences of temperatures at different junc- 
tions with variations of temperatures between, in some of these lat- 
ter regions there should be adjuvant Thomson effects ; z. ¢., negative 
resistances. As it does not require any differences of temperature 
to transform directed energy into heat, but does require differences 
of temperature to transform heat into directed energy, such as that of 
an electric current, there is some ground for not using the term 
‘‘resistance” for any reversed therma! phenomenon and consequently 
preferring such a term as ‘‘adjuvant Thomson effects” for any dis§ 
tributed thermal action which helps the current. If this use of the 
term ‘‘resistance” were recognized, the term ‘‘ negative resistance” 
would generally imply a failure of the second law of thermo- 


dynamics. 
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Effects of Hysteresis and Foucault Currents on Polar Diagrams. 


BY FEDERICK BEDELL AND JAMES E. BOYD. 
(Continued from page 76.) 

Effect of Hysteresis Upon Vector Diagrams.—Fig. 5 is the dia- 
gram of E. M. Fs. for a simple circuit with resistance and 
self-induction without hysteresis. The current 7 lags behind 
the E. M. F. £&, by an angle ¢. E. M. F. 
OH, being the component of Z, in the direction of 7, is in this 


The power 
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case equal to R7, since power is expended in ohmic resistance alone. 

The reactive E. M. F. H/, at right angles to 7, represents no power. 

The magnetizing force 3¢ is in the direction of the current, and equal 
47 SJ 

to 





. Inthe absence of hysteresis, the magnetization (; is in the 


direction of the magnetizing force je. 
Fig. 6 is the diagram for a similar circuit when hysteresis is 


The power E. M. F. OH comprises the E. M. F. RJ 


expended in ohmic resistance and R,/ expended in hysteresis. 


present. 


Together these equal 2! 7, where R! is the apparent resistance, or 
more properly, a fower coefficient. The counter E. M. F. of the 
coil, that is the whole E. M. F. after the ohmic E. M. F. has been 
deduced is Z’. The magnetizing force Ais in the direction of the 
current, but the induction 2 now lags behind H by an angle p 
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on account of hysteresis. The counter E. M. F. £’, it is to be 
observed, is at right angles tothe magnetization 2 in accordance 
with the relation 


aN db 
eéa—S—=-—SA-—. 
at at 
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The angle y is therefore equal to the angle between Z’ and / H, and 
is consequently dependent upon the value of Ra J, the E. M. F. used 
in hysteresis. 

If the single coil, for which the diagrams in Figs. 5 and 6 are 
drawn, is the primary coil of a transformer with a second- 


ary on open circuit, the E. M. F. Z, induced in the secondary would 
be 90° behind the magnetization B in accordance with the relation 


db. 

at 

On open circuit, therefore, the secondary E. M. F. is 90° + yp be- 
hind the primary current, where pis the hysteresis angle, which 
1s zero in Fig. 5. 

Eddy Currents.—Eddy or Foucault currents introduce effects 
similar to those of hysteresis. Eddy currents react as secondary 
currents upon the primary, introducing a power component in the 
E. M. F, and causing the magnetization to lag, due to the magnetiz- 
ing force of the eddy current ampere-turns. The effects of eddy 
currents and hysteresis may accordingly be considered together. 

Effect of Hysteresis on Current Diagrams.—In Figs. 5 and 6 
the several components of the E. M. F. in a single circuit have been 
considered. The. current may be similarly resolved into a reactive 
or wattless current, at right angles to the E. M. F. and a power- 
current in the direction of the E. M. F. The power-current repre- 
sents expenditures of energy, both ohmic and hysteretic. This is 
seen in Fig. 7. 


a=S, A 
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The reactive or wattless current 7, is in quadrature with the im- 
pressed E. M. F. E. The power current Tw, in the direction of the 


impressed E. M. F., comprises two parts, 7, and J,, in proportion to 
the iron and copper losses in accordance with the relations 





Fic. 8. 
el power, —  ironloss, _ copper loss 
eo ae. Segeie Ore gern | 
We have, further, 
w Ew 


Influence of Hysteresis Upon the Transformer Diagram.—In the 
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transformer diagram the effect of hysteresis is the same as that 
described above; it introduces an hysteretic lag , of the magnetiza- 
tion B behind the magnetizing force H, which is in the direction of 
the resultant ampere-turns; and introduces an hysteretic resistance 
R, in the primary. This is shownin Fig. 8, the diagram for a trans- 
former under light load. 
The power electromotive OG, obtained by projecting the impressed 
E. M, F. upon the current, is z 
2 
R57, = Ril, + Rl PY ae 
4; 
The last term is the power transferred by the transformer from the 
primary to the secondary. For the case shown in the figure this is 
much less than the losses, inasmuch as the diagram is drawn for a 
transformer on light load. On open circuit the magnetization 2, 
lags by an angle » behind A, the magnetizing force in the direction 
of the primary ampere-turns. The secondary E. M. F-. on open 
circuit would be OF’, 90 degrees behind Ay. When the sec- 





z iL hh Pa Oo 
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ondary is closed the magnetizing force H is in the direction of the 


ampere turns ST, the resultant of S,/, and S,/,. The magnetization 
lags behind H by the hysteretic angle y. The secondary E. M. F. 


E; and the electromotive £', the primary electromotive neg- 
lecting ohmic resistance, are at right angles to the magnetization B, 
and opposite to each other in direction. The angle » may have a 
value from a few degrees, in the case of a transformer with an open 
magnetic circuit or without any iron, to go or 50 degrees in the case 
of a closed magnetic circuit transformer. 

In Fig. 9 the primary current /, is resolved into the reactive cur- 
rent and the active or power current, the latter being composed of 
the parts 7, and /,, in proportion to the primary copper and the iron 

P. 
losses, and ah which is proportional to the power transferred from 


the primary to the secondary of the transformer. 

In Fig. 8 the primary and secondary ampere-turns, and the result- 
ant ampere-turns are seen to form a triangle. In a constant poten- 
tial transformer the magnetization, and hence the resultant ampere- 


turns, are constant. The resultant ampere-turns S/ are accordingly 


always equal to S,/o, their value at no load. Making this substitu- 
tion in the ampere-turn triangle in Fig. 1, and dividing each side by 
S, the triangle in Fig. 10 is obtained, which shows the relation 
between the primary current of a constant potential transformer 
under load and the secondary and magnetizing currents. From this 
triangle the following relation is obtained : 


S:_\? Sy me 
1, -J7, +(= i ) +2— 7,7/, sin y. 
Si Sa 

When there is no hysteresis, y = o and the expression under the 
radical reduces to the first twoterms, Fora closed magnetic circuit 
transformer, aclose approximation is obtained by putting » = 45 
degrees. 

As an example of this, we have the following table from readings 
on a 1500-watt transformer whose ratio is 10 to 1. 

For a transformer with a closed magnetic circuit, the value yy may 
be computed approximately by equating the power factor on open 
circuit to cos (go° — yp). 

Experimental Determination of Hysteretic Lag.—To determine 
the angle y experimentally, connections were made as shown in Fig, 
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11. A non-inductive resistance 1, 2, was connected in series with 
the primary. Voltmeter readings were taken of Ea, the fall in po- 
tential in this resistance, of the secondary potential Fy, and of the 








oon [unt I? +5 Ty?+as, Ly Ty singso 
Si 





dy = _ 4, ob- 
‘1 Sy Sy served. 
200 900.00 0.090 ©.090 0.09 
6.57. 0.657 0.663 0.72 0.76 
7-63 0.763 0.769 0.83 0.84 
8.66 0.866 0.871 0.93 +93 
9-64 0.964 0.968 1.03 0.99 
II.22 1,122 1.125 1.19 1.17 
12.53 1.253 1.255 1.32 1.29 
1.442 1.50 1.51 


14.4 1.44 





difference of potential around the resistance and secondary in series. 
The last were taken in two ways. First, points 2 and 4 were con- 
nected and the voltmeter terminals placed at 1 and 5 ; then 2and 5 
were connected, and the potential read between 1 and 4. Denoting 
these two readings by Za,,and Za we have the triangles of Fig. 3. 
The angle p is equal to go° — a, and is determined from the relation 


E’a+d Pra» 

4 Ea Ey 

In the case of a coil of 237 turns of No. 7 copper wire wound in six 
layers, some of the results were as follows: - 


sin y = cosa = 








Frequency. Ea. | Eb. | Ea+h | sa—b, | sin wp wy. 
| 
| 
alent 1 i cellent cae i eae : = 
| 
: 
107 48.30 | 4.15 | 50.02 | 49-68 0.0124 0° 43 
107 46.83 | Sq.ts | 49-11 | 48.87 0.0084 0° 31 
107 43-48 15+75 46.44 | 46.16 0.0087 0° 30° 
107 41.50 16.20 | 44-78 | 44-45 0.0106 0° 37’ 





We find then that the effect of eddy currents in the coil is to in- 
troduce a lag of 35 minutes in the secondary potential. 

Placing a bundle of iron wires in this coil as a core, the results 
obtained were: 





Frequency. Ea. | Eo. 





hie | 
£at+b. | sin w w 
| 
| 
107 33-72 19.10 | 39-70 | 38.25 0.044 2° 32’ 
107 31.55 20.47. | 38.45 37.00 0.042 2° 2s’ 
22.00 | 36.00 34-50 0.041 2° 21’ 


197 27 73 


The same experiment was tried with a 3000-watt hedgehog trans- 
former, and the value of » was found to be 4° 20’ when the secondary 
potential was 52 volts. In all open magnetic-circuit transformers 
the lag due to eddy currents and hysteresis is so small as to be prac- 
tically negligible, as far as transformer diagrams are concerned. 

On a small transformer having a closed magnetic circuit the read- 
ings were 

oo Eo Bais Ea—» y I 
57-9 57.6 108.3 41 49° 30’ 

It was desired to study the effect of load upon the phase relations 
of the magnetization and secondary E.M. F. To take the second- 
ary current from the coil 4, 5 (Fig. 11) to which the voltmeter ter- 
minals are attached, would introduce complications; for if there is 
any self-induction in the load, or in the secondary coil, the potential 
at the terminals 4, 5 will not be in phase with the secondary E. M. F., 
except in the one case where the time constants of coil and load are 
the same. [The self-induction of the secondary which we have here 
to consider is that due to the lines of force which do not thread 
through the primary; that is, it depends upon the leakage.] To 
simplify the work two secondary coils were used, the voltmeter ter- 
minals being attached to one and the current taken from the other. 
The first of these had the same number of turns as the primary, 
while the second had one third that number. 

The results for loads of various types are given below : 


1 
0.82 


&. £, Fin en Xx /, ze 
Non-inductive load. 
73.6 36.8 109.1 41.3 71°40/ 1.0 1.4 
Inductive load without tron; lag angle about 85°. 
92.5 31.4 109.5 85.4 23°50’ —s-1.28 2.45 


Here X is the amount by which the magnetization lags behind the 
primary current ; it is equal to # when there is no current in the 
secondary. 
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With the non-inductive load we find Y greater than 7%, shown in 
the diagram, Fig. 8. The secondary ampere-turns being more 
than go°® and less than 180° degrees behind the primary ampere- 
turns, the resultant magnetizing force is shifted backwards. 

The result is different when we use a load producing a large7lag 

PRIMARY 
{YW 2 
1 2 , 8 
i__200000,—— 
4 SECONDARY 5 
Fic, 11. 

in the secondary current. Here we have X less than y, and we see 
that the magnetization is shifted forward with respect to the primary 
current. Fig. 12 is a graphical representation of what occurs. 
The magnetization lies in the direction 4, making an angle 
23° 50/ with the primary current. Assuming that the phase differ- 


ence between the magnetization Me 


and the magnetizing force is the 
same as in the case of no load, 
namely, 49° 30’, the resultant 
ampere-turns must lie in the di- 
rection #/, 25° 40’ in advance 


of /;. 

We now have the direction and 
magnitude of the primary ampere- 
turns, the magnitude of the sec- 
ondary ampere-turns, and the di- 
rection of the resultant. These 
determine our parallelogram of 
magnetizing forces. The second- 
ary ampere-turns, S,/, we find to 
lie very nearly 85° behind the 
secondary E. M. F., giving a 
check on the results, as the lag in 
this coil at the given frequency 
had been previously found to be 
about that amount. 

The above represents an ex- 
treme case. Generally the sec- 
ondary current will be less than 
180° behind the primary current, 
and the resultant magnetization 
will lag behind the primary ampere-turns. 





Fic. 12, 

Since 5, /, is greater 
than S, /,, the resultant ampere-turns always lie in the two upper 
quadrants, and with a given secondary current an increase of lag 
occasioned by replacing resistance by inductance shifts the magnet- 
ization forward. 

Where the lag due to hysteresis and eddy currents is not known, it 
may be safely neglected, and assumed zero in the case of a trans- 
former with an open magnetic circuit, and assumed to be 45° as an 
approximation in a closed magnetic-circuit transformer. 


Insurance. 


To the Editor of The Electrical World: 

Sir :—Mr, Pierce being directly interested neither in the insurance 
business nor in the business of generating current, and at the same 
time being fully informed regarding the technical questions to be 
met with in both pursuits, can be considered a fair arbitrator of the 
differences existing between central station superintendents and in- 
surance inspectors regarding the hazards attendant upon the use of 
varnished pine partitions for switchboards, of wooden barrels for ash 
receptacles and other bad practices, His admirable paper, while it 
does not take up in detail the insurance requirements for a standard 
station as I would have liked to have had it in order to have received 
the benefit of any criticisms he might have made, nevertheless 
covers the general subject exceedingly well. That his views are 
shared by the owners of the larger stations of the country is shown 
by the improvements being constantly carried out in the construction, 
equipment and maintenance of these stations. That it is true that 
the insurance companies recognize the reduced hazards in these 
properties is shown by the comparatively low rates at which they 
are being written. 

It is refreshing to observe that the period during which all losses 
incurred in the operation of electric lighting plants in leaky frame 
additions to sawmills are blamed to the insurance rates, is soon 
likely toend. Mr. Pierce’s paper willdo much to shorten it. 

Cuicaco, ILL. WittiaM H. MERRILL, Jr. 
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The Transformation of the Energy of Carbon Into Other Avail- 
able Forms, 


BY C. J. REED. 
(Continued from page 75.) 

The working or transforming substance should be capable of act- 
ing upon carbon at as low a temperature as possible, without evolu- 
tion or absorption of much energy, and with formation of an unstable 
carbon compound easily oxidized to CO,. The working substance 
should also be capable of combining with atmospheric oxygen at as 
low a temperature as possible, without the evolution or absorption 
of much energy, and with formation of an unstable oxygen com- 
pound. These two compounds of the transforming substance, one 
of carbon and one of oxygen, should constitute the active chemical 
reagents of the cell, and should be capable of uniting on contact in 
the cold electrolyte, with formation of CO, and precipitation of the 
transforming substance in its original free state. Arrangements 
should be such that the exhausted electrolyte may continuously flow 
out of the cell and regenerated material flow in. 

Such a set of reactions would be represented by the following 
equations, in which T represents one combining equivalent of the 
transforming substance, C an equivalent of carbon, and O an equiva- 
lent of atmospheric oxygen ; 


T+O=TO. (t) 
C + eg, Oy i (2) 
2TO + CT = CO, + 2T. (3) 


In equation (1), TO represents the secondary reagent produced 
by the action of T upon atmospheric oxygen, and CT, in equation 
(2), represents that produced by the action of T upon carbon. All 
three of these reactions should be exothermic, and the first two as 
nearly athermal as possible. 

The reagents TO and CT are the active materials which are 
brought in contact in the battery. Equation (3) represents the 
reaction that takes place in the discharge of the battery, CO, and T 
being the products of discharge. COs, identical with the product of 
combustion of carbon in air, is rejected, while T is the regenerated 
working substance, and may be used an indefinite number of 
times. 

It will be seen that the only substances used in these reactions 
are carbon, atmospheric oxygen and the transforming substance. 
The substances produced are carbon dioxide and the regenerated 
transforming substance. 

The question naturally arising at this point is, whether there can 
be found in nature a transforming substance answering these ideal 
requirements. 

In answer to this question, I find there are anumber of substances 
all answering the requirements to some extent, some to a very great 
extent. A surprising fact is that these substances, instead of being 
highly electro-positive metals, like zinc, 1ron, magnesium, etc., are 
not metals at all, being, without exception, non-metallic substances. 
By non-metallic I mean that they do not, at any stage of the cycle 
of chemical changes through which they pass, come into a metallic 
state. In most cases the best results are obtained, not by following 
exactly the formula laid down in equations (1), (2) and (3) above, 
but by indirectly bringing about an equivalent series of reactions, 


‘it *HTy 
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To illustrate this cycle method of thermo-chemical transformation, 
we shall take as our transformer the two substances, sulphur and 
water; as fuel, carbon, and as oxidizing agent, atmospheric oxygen. 

The first step in the process is the combustion of sulphur in the 
air, with production of sulphur dioxide, SO,, and the evolution of 
71,000 units of heat, as represented dn equation (4). 

S + O, = SO, + 71,000 (4) 

The SO, formed by this reaction is passed through water, which 
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absorbs it and forms the oxidizing electrolytic solution. Some sul- 
phuric acid may be added to increase the conductivity. 

The heat developed by the combustion of the sulphur is applied to 
a retort RX, shown in Fig. 1. Carbon is admitted to this retort at F, 
through the tube 7” ; sulphur is admitted at / through the tube T, 
and water is allowed to drop upon a pile of broken crockery or 
stones at 7. The sulphur is burned at D with air supplied through 
the opening G. The SO, passes outat S. The heat from the sulphur 
burning at D heats the carbon F to a dull-red heat. The sulphur / 
is vaporized, and, passing over the heated carbon, forms carbon 
disulphide, according to the following equation : 

‘ 97,000 + 142,000 + 19,000 = 258,000 t 
C +S, heat = CS. 

The carbon contains 97,000 and the S, 142,000 units of molecular 
potential energy referred to oxygen, and the CS, formed contains 
258,000. Hence there must be absorbed in this reaction 19,000 
units of external heat. 

The CS, vapor comes next in contact with the steam and hot 
bricks at 7, where double decomposition occurs with the absorption 





of 14,000 units of external heat and the formation of hydric sulphide 
and carbon dioxide, represented as follows : 


258,000 oO 14,000) __ 
j ch + | oHt,0 | ial 1 ose | ‘a3 


272,000 } oO 
; 2H.S § ; COs; 
The final products, H,S and CO, pass outat 4. The H.S may be 
absorbed in water, which becomes the reducing electrolytic solution, 


or it may be used in the gaseous state. 
We have now expended the energy of 





Units. 

3 equivalents Of S — 3 X 71,000. ...cerecece ee: er ccccecccccccsecces = 213,000 
gs equivalent Of C...copccecees scccccccccccccccccccesccsseecs seee.e = 97,000 
Ne 5... tt aa ade etehabeteaiabad® o60asad be oaeeEesesuses 310,000 
We We: STE BRED TI oon 5 ko vn ks cc bndcctecevenedeceece 272,090 
Lost as residual furnace heat... .. scccccccsccccccess skate an anes = 38,coo 


The next operation is to bring the SO, and H.S together in a 
manner such that electrical energy will be evolved, and the trans- 
forming substances, sulphur and water, will be regenerated. 

In the well-known reaction between SO, and H,S in the gaseous 
state, we have a most beautiful example of spontaneous combus- 
tion at low temperatures. It is represented by the following 
equation : 


270,000 oO -_ Oo 213,060 
; 2H,S t+ 4 so, $ 1 .H,0 | + | 38 t + 


{nator nia nae 
Heat or Electrical Energy. 

Our final products are the original two molecules of water and 
three molecules of sulphur, which were used as the transforming 
substances. 

The sole function of these substances has been to receive 59,000 
units of the 97,000 units of energy contained in an atom of carbon, 
and deliver it, in a reaction that takes place at a low temperature, 
even in cold solution, either in the form of heat, or of electrical 
energy without heat. 

An apparatus in which this final reaction may take place is shown 
in Figs. 2and 3. In Fig. 2 the carbon electrodes, C, are in contact 
with one solution, either the SO, or the H.S, while the carbon elec- 
trodes, C’, are in contact with the other solution. The two solu- 
tions are separated by the porous cups, C. The solution within the 
cups should be at a higher level than that outside. 

The SO, and H,S may be delivered in the gaseous state under 
pressure to the apparatus shown in Fig. 3. One gas is delivered 
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through the tubes P to the interior of the hollow carbon electrodes 
C, and the other through the tubes P' to the hollow carbon elec- 
trodes C', both being immersed in dilute sulphuric acid. The elec- 
tric circuit is completed by the wires W and W'. The pressure 
should be sufficient to force the gases through the pores of the car- 
bon electrodes into the electrolyte in which they dissolve. The 
regenerated sulphur is precipitated as a white powder, and may be 
separated by filtration or settling. 
The balance sheet of our energy now stands : 


x atom of carbon expended............000. 97,000 

3 atoms of sulphur expended.............. 213,000 
atoms of sulphur regenerated........... 213,000 
RE PE Se RO sa ccrecwese venetesseee 38,000 
Transformed into electrical energy...... 59,000 
310,000 310,000 


The three atoms of sulphur’ regenerated are exactly equal to the 
three atoms used, and hence they may be eliminated, leaving as the 
net transaction one atom of carbon expended and 59,ovo units 
transformed into electrical energy, or a maximum efficiency. 

59,000 
E = ——— = 61 per cent. 
97,000 

The actual attainment of 61 per cent. efficiency would require, 
however, that the final or galvanic step in the process should take 
place without loss. While this is a theoretical possibility, it cannot 
be expected in practice. The theoretical E. M. F. of the cell would 
be 

59,000 
— = 0.63 volt. 
4 X 23,260 

The highest E. M. F. I have yet obtained is .36 volt, correspond- 
ing to an efficiency of 61 x .36/.63 = 35 per cent. 

Carbon in burning changes from the solid to the gaseous 
state. In stating its combustion heat as 97,000 units, the heat 
necessary for this change of state is already taken into account. 
The same is true of the sulphur, 71,000 units being evolved as 
heat, in addition to the amount of heat required to convert the 
solid sulphur tnto the gaseous state. The two molecules of water, 
which enter into the reaction in the liquid state, do not supply any 
molecular energy, and an additional 19,200 units must, therefore, be 
supplied in the furnace to convert this water into steam. This 
energy will again be evolved when the H,S and SO, liquefy by solu- 
tion in water; but it certainly could not be available in the appara- 
tus shown in Fig. 2, since the gases are brought into solution before 
coming into the battery. Whether any of this energy would be 
available in the apparatus shown in Fig. 3 I am not prepared to 
state. This 19,200 units of heat of vaporization might, in practice, 








be obtained from the 38,000 necessarily dissipated in the furnace 
and need not, therefore, necessarily affect the figures given above 
for efficiency. 

While I do not regard this particular process of carrying out the 
method as being commercially of great importance, I believe it 
indicates the only direction in which we are likely to attain any 
great improvement over thermo-dynamic methods, 

I cannot close without referring to the so-called direct method of 
conversion of the energy of carbon into electrical energy. I shall 
not detain you long with this method, as no evidence has yet been 
published which indicates that it has ever been accomplished. The 
claims for such a method have generally been made solely upon the 
indications of a voltmeter attached to a carbon electrode, in combin 
ation with chemical reagents, which alone were sufficient to 
account for the indications. In some cases, also, thermo-chemical 
junctions, in which carbon and a metal were joined by a fused salt, 
have been mistaken for galvanic batteries. 


























136 


Electric and [Magnetic Research at Low Temperatures.* 


BY J. A.’ FLEMING. 

During the last four years much time has been spent by Prof. 
Dewar and by me in the prosecution of a joint research on the prin- 
cipal electric and magnetic properties of metals at very low temper- 
atures. Some reference has already been made in previous dis- 
courses by Prof. Dewar to portions ot this work,' but the special 
object of the present lecture is to extend these descriptions and put 
you in possession of the latest results in this department of the low 
temperature investigations. 

One hundred and sixty-seven years ago, Stephen Gray, pensioner 
of the Charterhouse, in conjunction with his friend, Granvile 
Wheler, stretched a pack-thread 300 feet long over silk supports, and 
demonstrated that an electrification of the thread at one end spread 
instantly over the whole mass; but that if metal wires replaced the 
silk no electrification of the thread was possible. This experiment 
undoubtedly formed the starting point for the first definite recogni- 
tion of the necessity for a classification of bodies into insulators and 
conductors, a distinction which Gray’s brilliant contemporary, 
Dufay, extended and confirmed, and for whith he and Desaguiliers 
coined these familiar terms.* Gray’s contributions to knowledge as 
an epoch-making discoverer have received less notice from scientific 
historians than their real value deserves. It is less easy to state who 
first noticed that the powers of conduction and insulation were 
greatly affected by temperature. Cavendish, in 1776, however, was 
perfectly familiar with the fact that warm solutions of salt conduct 
electricity better than cold,* and made measurements of the relative 
resistances of an iron-wire and a salt solution, marvelously accurate 
when we consider that his means of measurement was the compari- 
son of electric shocks taken through the bodies to be examined. 

Although much knowledge of the behavior of pure metals and 
alloys in regard to electric conduction has thus been accumulated, 
we considered that it would be of great scientific interest to examine 
with care the changes occurring in the conductivity of these bodies 
or reciprocally in their resistivity when cooled to temperatures of 
200 degrees or more below the centigrade zero by the aid of liquid 
oxygen and liquid air. Knowing the great influence of very small 
quantities of impurities on this quality, our first attention was 
directed to obtaining samples of alloys and metals in a state of great 
chemical purity, in giving to wires drawn from them a suitable 
form, and in devising a convenient support or holder by which the 
electrical resistance of the wire might be measured when immersed 
in liquid oxygen or liquid air, either in quiet ebullition in an open 
vessel or under reduced pressure in a closed one. It will be un- 
necessary to dwell on the difficulties surrounding the preparation of 
these accurately-drawn metallic wires of pure metals. Suffice it to 
say that our obligations to Mr. George Matthey, Mr. Edward 
Matthey, Mr. J. W. Swan and other friends, were very great with re- 
spect to this portion of the work. The final outcome of all failures was 
the production of a resistance coil of the following form: Two thick 
wires of high conductivity copper about 3 mm or 4mm thick were 
bent as shown in Fig. 1, and wrapped round the lower part with a 
cylindrical sheath of thin vulcanized fibre laced to them by a silk 
thread. On this sheath, which generally had the form of an oval 
cylinder, a paraffined silk cord was spirally wound so as to leave a 
helical groove. In this groove was coiled the resistance wire, of 
known length and section, and its ends were attached by solder to 
the end of the thick copper leads. The wire was wound a little 
loosely in the groove, so as to allow for the great contraction which 
takes place in cooling, and yet the wire was exposed so as to take up 
instantly the temperature of the bath, while at the same time the 
mass of material to be cooled down was rendered as smail as pos- 
sible. The length of wire employed was generally about 1 or 2 
metres, and the diameter from about one-twelfth to half a milli- 
metres (0.003 in, to 0,02 in.). These mean diameters were measured 








* A Friday evening discourse delivered at the Royal Institution, June 5, 1896. 

1 ** Scientific Uses of Liquid Air,” by Prof. J. Dewar, LL.D., F.R.S., deliv- 
ered at the Royal Institution, Jan, 19, 1894. 

2 See “* The Intellectual Rise in Electricity,” by Park Benjamin. Stephen 
Gray’s papers on this subject communicated to the Royal Society are as fol- 
lows: P&Ail. Transactions, 1720, Vol. XXXI.. p. 104; 1731, Vol. XXXVII., p. 183 
1732, Vol. XXXVIL., p. 285 ; 1735, Vol. XXXIX., p. 16 ; 1736, Vol. XXXIX., p. goo. 
See also Dufay, PA. Trans., 1733, NO. 431, p. 258. } 

® See the ** Electrical Researches of Cavendish,’’ edited by Clerk Maxwell, 
Pp. 324- 

4 Almost the only experimental work previously done in this subject seems 
to have been that of Cailletet and Bouty (/ournal de Physique, July, 1885), on 
the resistance of metals at roo degrees C., using ethylene as a refrigerating 
agent, anda research by Wroblewski, on the resistance of copper at very low 
temperatures (Comptes Rendus, 1885, Vol. Cl., p. 16x). 


THE ELECTRICAL WORLD. 





Vow. XXVIII. No. 5. 


by the microscope micrometer at about 50 to roo places for each 
metre length of the wire. Having thus prepared a great collection 
of resistance coils of pure metals and alloys, each in the form of a 
wire of known length and mean diameter, the next operation was the 
measurement of their resistance at definite temperatures. 

All our resistance measurements have been reduced to express 
them in terms of the international ohm, as defined by the 
Board of Trade Committee and obtained by reference to standard 
coils carefully standarized for us at Cambridge. By this means 
the whole of our wires were measured at five definite temperatures, 
viz., at about 200 degrees C., at the temperature of boiling water, 
100 degrees C.; at the temperature of melting ice, O degrees C.; at 
the temperature of solid carbonic acid melting in ether, which gives 
a temperature of about — 78 degrees C., and at the temperature of 
liquid oxygen boiling under a pressure of 760 mm, which gives a 
temperature of about — 182 degrees C. 

In this last case the coils were immersed in liquid oxygen, con- 
tained in suitable vacuum-jacketed vessels. In this connection I 
should like to express with due emphasis the opinion that none of 
this low temperature research would have been possible at all with- 
out the assistance of Prof. Dewar’s most valuable invention, the 
glass vacuum-jacketed silvered vessel. For much of this work it 
has been necessary to employ many litres of liquid oxygen and air 
at a time, and to be able to keep it for hours in a state of perfect 
quiescence and absolutely constant temperature, and in-no way 
could this have been done without this beautiful and scientific 
device. 








Fic. 1. — RESISTANCE 
Com, For Low TEm- 
PERATURE RESEARCH. 


Fic. 2.—SLIDE WIRE BrIDGE. 


Before describing the results of these experiments it may be inter- 
esting to exhibit a few of the principal facts. The most striking of 
them is the very great reduction in electrical resistance or increase 
in conductivity experienced by all the pure metals when cooled in 
liquid air. We may, for instance, compare on this large slide-wire 
bridge (Fig. 2) the resistances of two similar iron coils when one is 
placed in boiling liquid air and the other in boiling water. The 
resistances, instead of being in the ratio of 1 to 1, are new found to 
be in the ratio of i to 12. Again,if we take two wires,one of pure iron 
and one of pure copper, of exactly equal length and equal sec- 
tion, we find that at ordinary temperatures (15 degrees C.) the iron 
wire has about six times the resistance of the copper; but if we cool 
down the iron wire in liquid air to — 186 degrees C., still keeping 
the copper coil at the ordinary temperatures (15 degrees C.) we now 
find that the iron coil has actually become a much better conductor 
(about 30 per cent. better) than the copper.’ On the other hand, if 
we examine the behavior of a coil of German silver, which isa 
copper-zinc-nickel alloy, or of a platinum-silver coil, we find that the 
cooling through 200 degrees has but a small effect upon its electrical 
resistance. We thus see that while pure metals have their electrical 
resistance immensely decreased by cooling to the temperature of 
liquid air, alloys generally do not experience anything like so great 
a change. A word or two must next be said on the manner in which 
we have represented graphically all the results of our experiments. 
We desired to delineate lines on a chart so as to express the change 
in specific resistance of all our metals and alloys in terms of temper- 
ature; and the question then arises: How was this temperature 
measured ? You already know that an ordinary thermometer, 
whether mercury, alcohol or air, would be useless to measure tem- 
perature at temperature which even air liquifies under ordinary pres- 
sure. 

The employment of the constant-pressure hydrogen thermometer 
with reduced pressure would have given us temperature readings 
very approximately those of the absolute thermo-dynamic scale, 
but the experimental difficulties of its use would have been enor- 








5 The exact resistances of the coils used for the experiment were as follows: 
Iron at 16 degrees C. = 7.003 ohms and reduces to 0.711 ohm at—186 degrees C. 
Copper at 16 degrees = 1.169 ohms, reduces to 0.2033 at—186 degrees C, 
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mous. We preferred to use the platinum resistance thermometer 
and to express our temperatures in platinum degrees, as follows: 
Our experience has shown us that a pure soft-annealed platinum 
wire may be cooled as often as necessary to the lowest attainable tem- 
peratures and yet will always have the same resistance when meas- 

ured again at other con- 
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follows: A horizontal line 
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off temperature, and any 
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pendiculars are set up 
proportional to the resist- 
ance of the platinum 
wire at o degree C. and 
at 100 degrees C. respec- 
tively, and through the 
tops of these perpendi- 
a ._. culars a sloping straight 
+200, line is drawn until it 
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Fic. 3.—RESISTANCE-TEMPERATURE 
CHART. 

A, Manganese Steel, Full Scale. B, Manganin. 
B,, Manganin after annealing at 200 degrees C. 
C, Platinoid. D, Nickel Steel. E, Manganese 
Steel, Half Scale. F, Lead. G, Platinum Iri- 


dium. H, Platinum Silver. I, German Silver. sub-division of the line 
, Nickel. K, Thallium, K,, Platinum Rhodium. : ., line 
4, Tin. M, Iron. N, Iron. O, Cadmium. P, between the points 


Platinum. Q, Palladium. R, Cu 87.0 per cent., marked o and 100. To 


Ni 6.5 percent. Al 6.5 per cent. S, Zinc. T, 

Cu 97 per cent., Al 3 per cent. U, Au oo per measure and define any 
cent., Ag 10 per cent. V, Magnesium. V,, Ag 

6 per cent. x Al percent., Ti per cent. X, Al, Other temperature—say, 
94 per cent.,Cu6percent. Y, Aluminum. Y,, Seamthawnes > ‘Vi 
Cold. “Z. Gunner” gy 1 for instance, the boiling 


point of liquid oxygen 
under a pressure of 760 mm—we have simply to measure the resis- 
tance of the platinum wire inthe oxygen. We then look out on the 
chart the ordinate which has the same numerical value as the resis- 
tance of the wire in the oxygen, and at the foot of that ordinate we 
find a number (vzz., —197), which is the temperature of the liquid 
oxygen on this platinum scale. 

Two questions then arise: First, Do all annealed platinum wires 
give, when used in this way, the same numerical values for definite 
and identical temperatures? The answer to this is, Nearly, but not 
quite. In the case of two thermometers much used by us the differ- 
ence was about half a degree at — roodegrees C., the boiling point of 
liquid ethylene. Into this matter it is not possible here to enter more 
fully ; suffice it to say that we have invariably referred our tempera- 
ture measurements to one standard thermometer. ‘The second ques- 
tion is equally important. It is, What is the relation of the scale of 
temperature so defined to the absolute thermo-dynamic scale, or, 
what is very nearly the same thing, to the scale of temperature 
defined by aconstant-pressure hydrogen thermometer? If the air 
thermometer and platinum thermometer readings are made toagree ato 
degree C. and roodegrees C.,then a temperature which would be called 
50 degrees on the centigrade scale would be denoted by 50.4 nearly on 
the platinum thermometer scale, and corresponding to — 78 degrees 
on the centigrade scale, which is the temperature of carbonic acid 
melting in ether, the platinum temperature by our standard is 

-8.19 degrees ; and corresponding to — 182 degrees C., which is very 
nearly the centigrade temperature of liquid oxygen boiling at the 
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normal pressure of 760 millimetres, the platinum temperature by the 
same standard is — 198 degrees. The conversion of these numbers 
representing low temp~ratures in platinum degrees into the numbers 
representing the corresponding absolute thermo-dynamic tempera- 
tures is a work we have reserved for a future research,* but mean- 
while it may be said that there is no method of measuring low tem- 
peratures which is so easy of application and so accurate as that 
depending on the use of a platinum thermometer. All our work has 
been ultimately referred to one standard platinum thermometer 
which we call P. 

Having thus defined our scale of temperature, we proceeded to 
embody the whole of our results in a chart (Fig. 3) in which vertical 
distances represent resistivity or specific resistance, or the resistance 
in absolute measure per cubic centimetre of the various metals, and 
horizontal distances represent platinum temperatures. The curves 
indicate the manner in which the specific resistance varies with 
temperature for each substance. The first thing which strikes one 
on looking at such a chart is that the lines for the pure metals all 
converge downward in such a manner as to indicate that their 
electrical resistance would vanish at the absolute zero of tempera- 
ture, but that no such convergence is indicated in the case of alloys. 
We have found that the slightest impurity in a metal changes the 
position of this resistance line. In the rext place the order of con- 
ductivity is different at low temperatures to that at ordinary tem- 
peratures. At 15 degrees C. pure silver is the best conductor, but 
at —200 degrees pure copper is better than silver, and the position 
of mercury is, of course, very different. Again, the lines of some 
metals are very much curved. The principal magnetic metals, iron 
and nickel, have lines which are very concave upward, and this is 
a characteristic apparently of many magnetic alloys. The mean 
temperature coefficient of these magnetic metals between o degree 
C. and 100 degrees C. is much larger than that of other metals, and 
the percentage decrease in resistance in cooling them from +200 
degrees C. to —200 degrees C. is greater than is the case of any 
other metal. It is worth noting in passing that these magnetic 
metals, iron and nickel, have smaller atomic volumes than any other 
metal, and that generally speaking the worst conductors among the 
metals are those that have the large atomic volumes and large valency. 

Next turning to alloys, we may make mention of a few general 
facts with regard to their resistance. If to one pure metal we add a 
small quantity of any other metal the result is always to raise the 
resistance line almost parallel to that of the predominant constitu- 
ent. Thus the line of the alloy consisting of 6 per cent. of copper 
with 94 per cent. of aluminum is parallel to the aluminum line, but 
higher up. Three per cent. of aluminum added to 97 percent. of 
copper yields an alloy with a resistance line parallel to that of cop- 
per, also higher up. When two pure metals are alloyed together in 
various proportions there is generally some proportion in which the 
resultant alloy has a maximum resistivity, and, except in the case of 
alloys of zinc, tin, lead and cadmium with each other the resistivity 
of the alloy is greater than that of either of its constituent metals« 
In the case of many well-known alloys the proportions which give 
high, if not the highest, resistivity are those which correspond to defi- 
nite and possible chemical combinations of the metals with each 
other, as, for instance, in the well-known platinum-silver alloy in 
proportion 33 to 66, which corresponds in proportion with the combi- 
nation HtAg, ; the iron-nickel alloy 1n proportion of 80 to 20, which 
corresponds with the combination NiFe,; the platinum-iridium 
alloy 80 to 20, which corresponds with the combination IrPt, ; and 
the copper-manganese alloy 70 to 30, which corresponds with the com- 
pound Cu,Mn. Allof which are, as far as valency is concerned, pos. 
sible compounds. It is, however, found that very high resistivity 
generally involves in alloys a want of tenacity and ducility, and 
when we reach such limits as 100 microhms per cubic centimetre we 
begin to find the solid alloys becoming less useful on account of this 
deterioration of their useful mechanical quality. 

(Zo be continued.) 





The Jacques Carbon Battery. 


In the article under the above heading which appeared in Tue 
ELectTricaL Wor.Lp, July 25, page roo, Figs, 5 and 6 should be 
reversed. In Fig. 2, the highest temperature given, 238 degrees, 
should correspond to 18 minutes instead of 25 minutes and in Fig. 4, 
the last temperature, 348 degrees, should correspond to 38 minutes 
instead of 65 minutes. 


6 Callendar has shown that over a wide range of temperature from o degrees 
C. to 700 degrees C, the difference between the platinum temperature and the air 
thermometer temperature is a parabolic function of the absolute temperature. 
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FIECTRIC RAILWAY 





The New York & Queens County Electric Railway. 


BY J. E. WOODBRIDGE, 


A good example of a suburban electric railway in a condition of 
vigorous and healthy growth is that operated by the New York & 
Queens County Electric Railway Company. This is the new name 
of what was formerly known as the Steinway system, the change of 
name having been adopted on the 1st of July, when the road became 
allied financially with the Philadelphia Tractidn syndicate. 

The various lines of the New York & Queens County system con- 
nect the towns and suburban points on the north shore of Long 
Island opposite the upper part of New 
York City. Among these points are Long 
Island City, Astoria, Steinway, Ravenswood, 
Dutch Hills, Corona, Flushing and College 
Point. ‘The connection with New York City 
are vza the Long Island Ferries from James 
Slip and East Thirty-fourth Street to Long 
Island City. The Astoria Ferry from East 
Ninety-second Street and College Point Ferry 
from East Ninety-ninth Street. Over 30 
miles of double track are already in use and 
230 cars are equippedfor service. The reads 
formerlytknown as the Gleason, Flushing and 
College Point lines were absorbed into the 
system last year. The power-house of the 
latter line was in such a bad condition that 
it had to be abandoned last Winter, and the 
line is now supplied from the main power- 


house eleven miles distant from College 
Point. One power-house which supplies 
the system is located in Astoria on the 
shore of the East River at a point known as Hell Gate, 


just above the Ninety-second Street Astoria Ferry. There is a 
dock frontage of 225 feet on the river, which is utilized for the hand- 
ling of coal, ashes and machinery. The building, which contains an 
electric lighting as well as a power plant, is about 175 x 185 feet. It 
is built very substantially of brick with steel-trussed roofs. All the 
foundations are carried down to solid rock. There are two brick 
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pocket is 900 tons, but a new one is contemplated which will have a 
capacity of 1500 tons. ; 

The boiler plant consists of four Babcock & Wilcox boilers of 250 
horse-power each and two National water-tube boilers of 500 horse- 
power each. Four Caldwell water-tube boilers of 500 horse-power 
each are now being installed and there is room left for six more 
boilers which will be added as they are needed. 

Below the floor level of the engine and boiler rooms isa headway 
about eight feet long in which all the steam and exhaust pipes, flues, 
wires, etc., are run. This gives the engine room a clear and 


neat appearance and allows a very free action of the 12-ton 
traveling crane with which the engine room is fitted. All the main 
valves are below the floor and are operated by vertical valve 
stems rising into the engine room and surmounted by large hand 
wheels. 

The present power equipment consists of four tandem-compound 
Corliss engines manufactured by the Dickson Engine Works. 


Two 





D1RECT-CONNRECTED UNIT. 


of these are 18 x 24 x 48 inches running at 70 revolutions per 
minute and belted to G. E.-300-kw generators. The other two units 
are quite interesting as they are of the same make and capacity, one 
of them being belted and the cther direct-connected. The belted set 
is shown in Fig. 3. It is 22 x 42 x 48 inches running at 70 revolu- 
tions driving a 12-pole 500-kw G. E.-generator running at 350 revolu- 
tions. The direct-connected unit shown in Fig. 4 is 22 x 40 x 48 


. 
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BELTED UNIT. 


stacks, the larger having an internal diameter of 10 feet and a height 


of 190 feet. The coal is received in canal boats holding 200 ton 


each‘and is;hoisted bylanjelectric hoist and deposited either in the 
The capacity of the present 


fire room or in a coal storage pocket. 


inches running at go revolutions and driving a 12-pole 500-kw 
G. E.-generator. These two sets have been carefully com- 
pared during the past year they have been in operation by Mr. 
J: H. Bickford, the consulting engineer of the company, and his 
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conclusions are interesting. The direct-connected machine, he says, 
handles the variable loads with greater smoothness and regularity 
than the belted. It also handles the same work with from 5 to 7 per 
cent. less steam consumption. It carries heavier overloads, and its 
circuit-breaker is, in fact, set for several hundred amperes more than 
that of the belted set, while its comparative rigidity is more severe 
on the moving parts and makes their punishment worse on short 
circuits. The cost of belt renewals more than offsets the extra atten- 
tion which it requires. Added to this the comparatively light run- 


pean 
Lis 


1 
t 





PLAN OF CAR WIRING. 


ning of this unit makes any troubles easy of discovery and location. 
There is not the slightest fluctuation in speed or voltage on this 
machine in passing the centres, although the fly-wheel is neither 
heavy nor does it run at a very high speed. 

The line is equipped with closed cars of the Stevenson make, and 
100 ten-seat open cars built by the St. LouisCar Company. All the 
cars are mounted on Peckham trucks and with a few exceptions are 
operated by General Electric-800 motors and with series-multiple 
controllers. The closed cars are all equipped with Consolidated 
electric car heaters, six heaters being used per car. The cars are 
lighted by ro lamps, eight inside, one on the rear platform and one 
a headlight on the forward hood. 

A very ingenious three-point switch of special design is arranged 
to reverse the platform and headlights, cutting either of them in 
series with three interior lights and in the intermediate position 
cutting off all 10 lights. On some cars the arrangement is such that 
the lights are automatically interchanged upon turning the trolley 
around, 

The signs on the cars are mounted on the dashboards and are in 
book form. The iron leaves of the book swing about a vertical shaft 
and are held back by catches on each side. Each page describes 
specifically a separate route. 

Two Taunton sprinklers are used. The tanks have a capacity of 
17,coo gallons each and sprinkle each side of the street for three 





BoILeR PLANT. 


miles on one filling. They are equipped with General Electric-1200 
motors, as are also the snow plows. 

A new power-house and shop-building is being constructed with a 
capacity of 250 cars. It isa brick building with iron trussed roof, 
and will contain a full set of offices, stock rooms, conductors’ rooms 
and a thoroughly equipped repair shop. 
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The Hardie Compressed Air System. 


In view of the fact that compressed air for traction purposes is 
being forced into prominence by several promotors, THE 
ELECTRICAL Wor_p has taken pains to send a representative to 
Rome, N. Y., and obtain the engineering details of the Hardie 
compressed air system, with figures, weights and general data 
concerning it. 

The equipment consists of a boiler plant, an air compressor, a 
bank of steel flasks for storing the air, and a number of cars 
equipped with the new system. Interest, of course, begins with the 
compressor, the boiler plant being of any ordinary convenient type. 
The compressor is of the three-stage type, built by the Norwalk Iron 
Works Company, and has an ultimate pressure of 2000 pounds to 
the square inch. As the air issues from one cylinder, it passes 
through a cooling device, consisting of a lozg path through tubes, 
around which cold water is circulated; it then enters the next cylin- 
der and is compressed through another stage and passes through a 
similar cooling jacket, and so proceeds until it finally is delivered 
into the flasks. The cooling water may be fed into a heater and 
thence into the boiler. These flasks are rolled steel bottles, of 
cylindrical shape, with rounded ends. They are a foreign product, 
and until there is demand for them they probably will not be 
duplicated in this country. They are nine inches outside diameter, 
20 feet long and 7 millimetres thick. They have been tested to a 
pressure of 4000 pounds per square inch as, indeed all of the high- 
pressure apparatus of the system, and this is verified by the German 


Government stamp. Of course, they may be _ stacked 
in banks of any number desired. By means of flexible 
tubing these reservoirs are connected to the car. The 


tube has a suitable end connection, which can be thrust into a 
socket at the side of the car and given a quarter turn when it is 
thereby securely fastened in place. Thestorage reservoir valves are 
then opened, and the reservoirs on the car become charged with a full 
2000 pounds pressure, the compressor rapidly making up any drop in 
pressure which occurs in the storage reservoirs from charging the 
car. The valve system is so arranged that the car may be charged 
either from the nest of reservoirs or directly from the compressor, 
as may be desired or as time may permit. A check valve on the 
motor prevents the escape of air, and after bleeding the flexible tube 
it may be disconnected as easily as it was connected. If it is desir- 
able, a car may be completely charged in a very short time. It took 
just 35 seconds to raise the pressure from 400 pounds to 2000 pounds 
per square inch. 

The car body was made by James A. Trimble, and is mounted on 
a special truck, in which locomotive practice is extensively followed. 
The truck is spring-suspended from the axle boxes, and the car 
body is spring suspended from the truck. One of the great points 
that Mr. Hardie makes is that the axles, without any dead weight 
attached, are the only mass of metal that can give a hammer blow 
against the rails, this being lighter than with any other system of 
motive power except cable. The compressed air is carried in long 
cylindrical reservoirs under the car, and also a number of short ones 
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Fic. 1.—Compressep AIR Car. 


at either end. ‘These are also g inches outside diameter and 9% 
millimetres thick, but are of varying lengths, according as the con- 
ditions require. The total amount of air carried at 2000 pounds is 
51 cubic feet. The car is lighted by the Pintsch gas system, the 
cylinders for storing the gas being under the seats. The air is 
expanded by means of a reducing valve to a working pressure of 










140 


from 140 to 160 pounds. At this pressure air is 
supplied to the air-brake cylinders as well. The receiver 
which contains air at this lower pressure has a _ capacity 
of one cubic foot. Means are provided by which the working 
pressure may be increased to a considerably larger figure, 
in order to enable the car to start promptly. By another device air 
may be admitted to either end of the engine cylinders to start them, 
after the cut-off valve is closed. In several places these critical posi- 
tions occur, and under ordinary circumstances the pinch-bar would 
have to be used. Before entering the cylinders the air passes 
through a number of pipes, which are surrounded by hot water. 
Five hundred pounds of hot water is carried in this tank. It is 
heated by steam, which is supplied through a flexible pipe with a 
bayonet connection, in precisely the same way that compressed air 
is supplied to the car. The steam is admitted under a suitable pres- 
sure to produce a temperature of water 340 degrees, and it rarely 
falls more than 150 degrees on atrip. This enables the engine to 
exhaust at a temperature of about 80 to 100 degrees, and so trouble 
due to the freezing of the exhaust is eliminated, at the same time 
nearly doubling the efficiency of the motor. This _ heater 
is in the centre of the car, and is the most prominent 





Fic. 2.—INTERIOR OF COMPRESSED AIR CAR. 


object when the trap doors are raised. The’ extra 
energy imparted to the air by heat, appears. as 
mechanical work at the wrist-pin of the engines, and is therefore a 
very economical feature of the system, all the latent heat of the steam 
being utilized. Ina steam engine this latent heat goes out with the 
exhaust, and is over 80 per cent. of the heat supplied by the fuel. 
The engines are 7 x 14, 7 being the diameter and 14 the stroke. 
There are two of them, one on either side of the car. A general 
view of the car is shown in Fig. 1. By lifting up the slat apron 
at the side the engines are completely accessible in every part. The 
cut-off varies from one tentb to one fifth of the stroke, and therefore 
it will be seen that there is a large margin of power, as the pressure 
can also be increased. It can be doubled and tripled even, but some- 
what at the expense of the economy. At the cut-off mentioned, the 
cards from the engine show excellenteconomy. A special valve on the 
back of the main valve regulates the cut-off, and is driven by a 
separate eccentric. An ordinary Stephenson link is used to 
reverse the engines and regulate the events of the stroke ; and 
therefore there are three eccentrics to each engine. The driving- 
wheels are 26 inches in diameter, and are counter-balanced to 
allow for the weight of the connecting-rod precisely as in a locomo- 
tive. The connections from the piston rod to the crank are 
somewhat peculiar. The connecting rod pushes on the upper end of 
a lever, which rocks upon a pivot. At a point part way down this 
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lever a rod connects with the crank on the driving-wheel : thus the 
stroke of the engine is longer than the throw of the crank. The 
cranks are set on the quarter. The weight of the car complete is 
18,000 pounds. Of this, 6000 pounds may be charged to the car 
body, 500 pounds to hot water for heating the air, 500 pounds for 
the compressed air itself, and the rest to the truck and motive 
equipment and air cylinders. The controller, or throttle and re- 
verse lever as Mr. Hardie prefers to call it, is situated on the 
front platform, and is strongly suggestive of the ordinary street 
car controller. A crank handle operates the throttle valve 
which admits air to the engine cylinders and _ con- 
trols the motions of the car. The reversing lever merely throws the 
Stephenson link, or regulates the grade of cut-off. A third lever 
controls the air-brake, and also by swinging over to another position 
can admit air to the ends of the cylinders for starting, after the cut- 
off valves have closed, and also make the air pressure momentarily 
much higher to start off rapidly. This Mr. Hardie calls the accel- 
lerator. The brake is released by equalizing the pressure on either 
side of the piston by a specially designed valve. This action takes 
place almost instantly. A fourth handle takes the place of the hood 
switch on the electric car and cuts off the air altogether. The motor- 
man takes all these four handles with him and covers up the top of 
the controller with a brass cap, thus preventing intermeddling by 
passengers, and also preventing the soiling of clothing by o:l or 
grease. 

Fig. 2 shows the interior of the car, and through the front doors 
a portion of the controller may be seen. A gauge on the front of the 
car indicates the working pressure at all times. 

Mr. Hardie stated that the car has readily made 30 miles an hour 
on the New York Central track, between Rome and Oriskany. The 
engines doubtless have aconsiderable tractive power. When moving 
a car out in the yard to photograph it two freight cars, heavily 
loaded with ties, stood on the track. The compressed-air car rolled 
up to the freight cars and readily pushed them along. Another in- 
teresting traction test was performed by Mr. Hardie a few weeks 
before. 

Within a few weeks the car shown inthe illustration, together with 
several others, will undergo for the first time an experimental 
service upon the Third Avenue line, New York City. The air-com- 
pressing plant has been tested in Rome and found to work satisfac- 
torily. It was shipped to New York on the 16th inst., and is now 
being set up at the Manhattan Street stables of the Third Avenue 
Railroad Company. 

The cars are completed and in perfect running order, but will 
not be shipped to New York until the compressing plant is estab- 
lished there, and ready to charge them when they arrive, 
as it would give rise to unfavorable comment if they should stand 
in the car barn a week or two, unable to move. 


From New York to Brooklyn by Tunnel. 


Active preparations are being made to tunnel the East River be- 
tween New York and Brooklyn. A company has been chartered 
under the title of the Columbian Company, with a capitalization of 
$20,000, which sum will be increased as the necessary privileges are 
obtained from the Brooklyn Board of Aldermen. The New York 
Board of Aldermen on July 14 passed favorably upon the new 
scheme, and it is expected that the Brooklyn Board will soon follow. 
A great portion of the preliminary work, such as determining the 
character of the material to be excavated, the required depth, the 
approaches and terminals, ventilating shafts, etc., has already been 
carried through. Operations will be commenced in October, and it is 
intended that the tunnel shall be completed within a year. The total 
length of the proposed line will be about 8700 feet, the exact length 
depending upon the terminals in New York and Brooklyn. The 
maximum grade will be about 4 per cent. The Greathead system 
of tunneling, employing a steel hood, will be used. Two shafts will 
be sunk for excavation purposes, one located on each side of 
the river. Three million five hundred thousand dollars is the esti- 
mated cost for the entire tunnel, terminal facilities and property 
rights, ‘The present plans contemplate a tunnel 24 feet in height, 
with a flattened arch, and about 28. feet 1n extreme width. A 
double track is to be used, and ample ventilation and illumination 
provided for, It is thought that the trip by electric cars from one 
end of the tunnel to the other can be made in three minutes, 
Twelve thousand passengers, it is thought, could be carried each way 
per hour during the busy parts of the day. 
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DYNAMOS, MOTORS AND TRANSFORMERS. 


Massive lion Armature for Three-Phase Motors. V.DOoLivo-DoBRow- 
otsky. L£ilek. Zeit., July 9.—A reprint of a short paper describing the 
new form of armature used by the General Electric Company of 
Germany. In 1889 the author proposed the use of armatures consisting 
of solid (that is, not laminated) iron with copper bars inserted near the 
periphery, but not insulated from it, and all connected at the end to a 
copper ring; at that time the arrangement was unfavorably criticised, 
but experience has since shown the correctness of the theory, many hun- 
dreds of motors with such armatures having been very successful, their 
efficiency, their starting torque and their cos ¢ are quite as good as those 
with the more complicated armature windings; these armatures have the 
advantage that no insulation is required, and they are much cheaper and 
simpler. Extended tests are to be made by Prof. Kittler to compare such an 
armature with another having laminated iron and insulated copper, each 
being run in succession with the same fieldin order to show their difference; 
preliminary tests have shown that the differences in the two is hardly per- 
ceptible ; brake tests showed an efficiency of 82 per cent. for the lami- 
nated armature and 83 for the solid ; the starting torque was the same 
for both, being three times as great as that at the normal speed; the 
phase shifting is slightly more favorable for the laminated armatures, 
although in the other cos @ was still above 0.8 at fullload. The construc- 
tion of the armature has been greatly simplified, the copper bars are 
inserted in slots cut longitudinally along the surface of the solid iron 
armature and are all united at the ends by being riveted to two copper 
rings; no binding wire is necessary; it is self-evident that inthe 
calculation of these armatures the current circulating in the iron must 
be considered and that the amount of copper in the solid and the lamin- 
ated forms is not the same. 





The Selection of a Dynamo. PooLe. Amer. Elec., July. Specifications 
for insulation and details of dynamos.—Arc light dynamo and alternators 
should show an insulation resistance between commutator and shaft of 
not less than 5 megohms, railway generators 3 megohms, and low poten- 
tial machines not less than a megohm when tested with a current of 100 
volts; arc-light dynamos of the Gramme ring type should be wound with 
No. 15 B. & S. wire, or larger for 9.6 amperes; No. 16 for 8 amperes, No. 
17 for 74% amperes and No. 18 for 6.8 amperes. Slot-wound armatures 
are recommended as preferable in all cases; commutators for Gramme 
ring bipolar arc dynamos should contain not less than four segments per 
lamp capacity, but five are preferable; constant potential machines 


should not have fewer than six segments per 100 volts, multiplied by the 


number of pole-pieces, that is, a 500-volt machine with four pols should 
have not less than 120 segments; eight times the number of pole-pieces is 
safer and gives a much smaller tendency tosparking; the brush surface, 
if copper brushes are used, ought not to be less than 1 square inch per 100 
amperes, and with carbon brushes 4 to6 inches, according to the voltage, 
a soo-volt machine having the smaller area, clamped carbon brush 
holders are recommended, and the common slot-and-finger type con- 
demned. High-speed machines should be avoided as they deteriorate 
more rapidly and are more likely to run hot; a table is included in the 
article for determining minimum practical pulley dimensions. 

Jorque of Motor Armatures. WoLcoTtT. Amer. Elec., July.—The 
article gives an answer to the question, ‘‘ Is it the attraction between the 
field magnets and the iron core of a motor that gives rise to the useful 
torque, or is it the attraction between the field and the armature con- 
ductors?” Theconclusion is that there are two distinct actions tend- 
ing to produce torque: First, the direct action of a magnet field on a 
conductor carrying a current tending to move it across the lines of mag- 
netic induction, but not to attract or repel it; second, the magnetic 
attraction and repulsion between the field poles and parts of the arma- 
ture core, which attractions and repulsions, although due to the cur- 
rents in the armature conductors, do not necessarily involve any 
mechanical strains on the conductors, though under certain circum- 
Stances they may do so. Both of the attractions may and do exist in 
the same motor, but in motors having smooth armature cores the first 
is the principal one, the second being of no practical importance ; 
while in motors having toothed armature cores the reverse is the case 
that is, the direct attraction of the teeth by the field poles is the chief 
Source of torque. 


Selection of Iron for Dynamos. Wovrcorr. Amer. Elec., July.—Refer- 
ences to the errors that may be made by buying iron for armature discs 
from ordinary dealers. The sheet iron of commerce, including ‘‘ pure 





charcoal iron,” in many instances is made from ingot steel, and frequent- 
ly is entirely useless on account of low permeability and poor hysteresis 
quality; while some dynamo builders use sheet steel in armatures, and 
find it satisfactory, the general run of this material on the market is unfit 
for the purpose; armature iron and steel should only be purchased by 
special order from reliable dealers. 


Modern Commutator Construction. Amer. Elec., July.—An illustrated 
article giving sectional views of 21 different types of commutators, 
including the types used by the principal American manufacturers of 
electrical apparatus and some European forms, accompanied by a detailed 
description of each. The commutators illustrated and described range 
from the early twisted bar type and used on Weston arc machines to the 
latest types used on 125-arc machines, large modern central station 
direct-current generators and street railway generators. One type shown 
(Siemens & Halske) is so constructed that individual segments may be 
removed and replaced without disturbing the armature connections; 
each segment in this case consists of two parts, one permanent and the 
other removable. 


The Care of Commutators. Wirt. Amer. Mach., June 25.—A short 
article giving advice and showing some wooden blocks intended for 
facilitating the rubbing down of commutator surfaces; he states that 
emery cloth should never be used, as it makes the brushes a sort of grind- 
ing tool, causing rapid wear; he recommends the use of sandpaper 
attached to wooden blocks held in the hand. 


Electric Motors for Intermittent Work. Amer. Mach., May 14.—An 
account of the alterations found necessary in a motor to adapt it to driv- 
ing a large planer. 


Electric Motor. BAxTER. Amer. Mach., June 4, 18 and July 2.—An ex- 
planation of the action of different types of motors in simple language, 
intended for those who use and have the care of such motors. 

Faults in Dynamos. Amer. Elec., July.—Instructions for the location 
and remedy of faults due to the incorrect assembling of a new machine 
and improper connection of its electric circuits. 


Alternator. Dusskxy. Elec. Eng., July 22.—An illustrated description 
of an 80-kw Ganz alternator used at the Budapest exhibition. 


Transformer Leakage Current. Amer. Elec., July.—An editorial re- 
ferring to the confusion existing concerning the significance of leakage 
current; the current on open circuit has four components; one magne- 
tizes the iron circuit, another supplies the hysteresis loss, a third is ab- 
sorbed by eddy currents, and a fourth makes up for magnetic leakage; 
while in some cases each component may be reduced, in no case can the 
latter three be entirely eradicated, and the very principle uf the trans- 
former depends upon the first named component. 


LIGHTS AND LIGHTING. 


Luminous E ficiency of the Electric Aic. BLONDEL. L'£clairage Elec., 
July 4.—A brief abstract of a paper read at the Congress of the French 
Association for the Advancement of Science. He determined by the aid 
of his lumenmeter the rates in which the total luminous flux varies with 
the current, voltage, diameter and nature of ¢he carbon; a long series of 
experiments were made in which these various elements were varied; 
three series of curves were obtained, one for 10, one for 8 and another for 
6 amperes, all with the same lamp; a curve was obtained for each diame- 
ter of the carbon, the voltage forming the abscissas and the luminous 
flux the ordinances. Another series of experiments was made for show- 
ing the law of the variation of the flux as a function of the current for 
the same carbons; the function obtained was parabolic; soft carbons for 
the same consumption give more light than hard ones; all these re- 
sults can be obtained only by means of the lumenmeter, which measures 
the total flux in one operation. 


Thermo-Electric E. M. F.in the Arc. Lond. Elec., July 10.—An edi- 
torial note in connection with the subject discussed under the heading 
of negative resistance (see Digest last week under ‘‘ Lights”). The 
momentary fall in voltage in a carbon arc when the current is suddenly 
increased might arise from a reduction in the thermo-electric counter 
E. M. F. owing to the momentary overheating of the negative carbon; 
this might be tested experimentally by overheating the negative tip 
independently of the arc, and if this leads toa fallin voltaye the infer- 
ence as to the existence of a thermo-electric counter E. M. F. would be 
strengthened; some tests were made and it was found that such over- 
heating was accompanied by a fall in voltage, the duration of which was 
simultaneous with the period of overheating; a small sheath of refractory 
material was fitted around the negative carbon and when this, while 
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white hot, was raised soas to enclose the tip the voltage fell, while when 
it was lowered so as to expose the tip to the normal cooling action the 
voltage rose to its normal value; a sheath over the positive carbon pro- 
duced no effect. 


POWER AND HEAT. 


Direct-Current Power Transmission. Lond. Elec. Eng., July 10; ab- 
stracted briefly trom L’Ziettricita.—The power is derived from a water- 
falls and is used for lighting Brescia (Italy); a continuous current is used 
at high voltage, the dynamos being in series; there are three 1oo-hp tur- 
bines and one of 200 horse-power, all of which are directly coupled; the 
smaller machines generate 1400 volts and the large one 2700, making a 
total of 6900; the distance is 17.5 miles and there is a drop of 700 volts; 
at Brescia the current is converted for public and private lighting by 
rotary transformers; the arc lamps are in series; for private lighting a 
three-wire system in connection with accumulators is used; the tariff for 
private lighting is about 13.5 cents per kw-hour; it has been in operation 
since last November, 


Water-Power Transmission on the Rhone. HENRARD. Bul. l’Ass. Ing. 
El. Montefiore, June 27.—An illustrated description of the large plant 
near Lyons, France; three-phase currents are used; the distance is about 
4.2 miles, the voltage about 3500; itappears that 20,000 horse-power are 
transmitted; tables of data regarding the efficiency of transformers and 
the section of the cables are given. 


Foundry Cranes. Lond. £lec. Rev., July 10.—A short editorial pointing 
out the advantages of the three-motor crane as compared with those 
using one motor; the control of it is conveniently arranged on the floor 
below; on a perfect crane the load should be pushed down, that is, the 
crane must be self-sustaining in the event of an accident to the attendant; 
the advantages of electricity in general are pointed out. 


Tests of Power Consumed in Factories. Amer. Mach,—A succession of 
articles giving the results of electrical tests of the power required to 
drive different classes of machinery. For driving machine tools at the 
Baldwin works, Feb. 6; the readings of the ammeter and the voltmeter 
are given, as also the horse-power calculated therefrom; the tools are 
cranes, wheel lathes, horizontal boring mills, locomotive frame slotting 
machines, planers and cylinder boring machines; the total capacity of 
the motors at these works including only those fitted to tools but not to 
cranes, is about 200 horse-power, while the capacity of the generator 
which supplies them is 100 horse-power and the actual output of the 
generator is generally 80 horse-power. For driving pipe cutting and 
threading machinery, May 7; short tables giving the readings for 28 dif- 
ferent tests. For driving machines for working structural iron and steel 
at the Pencoyd Iron Works, May 21; some of the machines are operated 
by individual motors for which quite a number of readings are given; 
others were operated through the aid of a line shaft. For driving roll 
lathes, punches, shears, cold saws, etc., at the Cambria Iron Works, 
June 25. The data in the above-mentioned articles is not of a nature to 
be abstracted, and seems to be of considerable value in determining the 
proper size of motors required for such work. 


Advantages of Electrical Driving of Machinery. Amer. Mach.; a se- 
ries of articles in different issues.—At the Baldwin Locomotive Works, 
Feb. 6; at the works of Wm. Wharton, Jr., & Co., Feb. 13; it is stated 
that the latter is one of the most marked instances of a machine shop 
laid out with electrical distribution of the power ; portable drilling and 
grinding machinery is operated in the yard bya sort of double trolley 
arrangement running over two overhead wires strung across the yard, 
enabling the current to be taken to any desired place in the yard, which 
extends over an area of 200 x 350 feet. For rolling mills and steel works, 
May 28, describing some of the applications in a few of the largest steel 
mills of Pennsylvania ; th@conditions of rolling mill work are particularly 
well adapted to the electrical system in places where steam and hydraulic 
power have heretofore been used; one of the works has installed 400 
motors aggregating 3500 horse power, and the results have been so favor- 
able as to lead to the definite policy of using electricity for all purposes 
for which it 1s suitable ; in another there were 94 motorsin use and the 
plant is to be doubled. These articles show the reasons which lead to the 
application of electric power and the advantages which have been derived 
from it. 


Slipping Clutch for Electrically Driven Punches and Shears. Amer. 
Mach., May 21.—A detailed drawing of the one used at the Pencoyd 
Iron Works to protect the motors from the excessive current at starting 
due to the heavy fly-wheels. 


Llectrically Operated Drawbridge. Elec. Eng., July 22.—A brief descrip- 
tion of the one at Utica. According to “ng. News, July 23, the swinging 
span of the bridge across the Connecticut River between Middletown and 
Portland, Conn., 1s operated by electric motors; four motors are used, 
one for swinging the span, two for operating the lifting mechanism at one 
end and the fourth is areserve; the span is 450 feet long, and it required 
formerly 15 men to start it and 8 to swing it. 


Electrical Transmission of Power in California. Hasson. Amer. Elec., 
July.—An illustrated description of the Nevada County, Cal,, electrical 
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transmission plant and of its hydraulic features. The dam is 31.3 feet in 
height and 206 along the crest; it is built of logs, each individual log being 
bolted back to the bed rock, and the top loaded with 6000 tons of rock. 
The water is carried by a flume 18,340 feet long, the vertical -head from 
the penstock above the power-house being 206 feet. The machinery con- 
sists of two 320-kw Stanley-Kelly two-phase generators, driven by 
two 500-hp Pelton water-wheels. The generators are driven at aspeed of 
400 revolutions per minute, delivering current at an E. M.F. of 5500 
volts and a frequency of 133; the plant was started Feb. 4 and has been 
running continuously since, supplying a commercial service to Nevada 
City, distant four miles, and Grass Valley, distant eight miles; the entire 
cost of the plant was $99,700. 


TRACTION. 


Traction Diagrams. Tomuinson. Lond. £iec. Rev., July 10.—He 
points out the want of complete traction diagrams and discusses the 
general question of such diagrams, the value of which appears to be 
strangely underrated judging from the fact ‘‘ that they seldom appear 
now even in American papers” and by the existence of that absurd basis 
of comparison between different lines, the cost per car mile; a table was 
recently published in connection with the Montreal railway showing the 
average drawbar pull per ton as deduced from the station output; this 
he considers a move in the right direction. The diagrams usually given are 
taken with anammeter, voltmeter, watch and speed indicator, and plotted 
to a base line of time; he thinks these are useless because they are plotted 
to a wrong base line. There is no necessity for using the traction formula 
in its usual form, which is entirely unsuitable for the practical investiga- 
tion of power variation upon an existing line with perhaps no section 
available, but it can be used in another form which readily lends itself to 
the latter purpose; this form is that the power per ton is equal to the 
traction in pounds per ton multiplied by the cosine of the angle of the 
grade plus or minus 2240 times the sine of the angle of the 
grade, both of the latter terms being multiplied by the 
speed in feet per second; in this there is a visible, rational base line; 
diagrams plotted on this base line have the advantage of being compara- 
ble, point by point, with the diagram representing the demands of the 
line and not merely the demands on some supposed value of the traction 
per ton; it represents the drawbar pull as it is modified by the actual 
conditions. He shows how to investigate traction diagrams of a given 
line without recourse to any expensive or complicated means; a speed 
counter registering the distance is connected to the axle of a car, as also 
a speed indicator showing the speed in feet per second; on a large sheet 
of drawing paper the diagram shown in the adjoining illustration is 
drawn ; 4 isa vertical line (in the diagram it is the inclined line, the 
reasons for which will be seen below); two circles are drawn with radii 


“ of 35 inches and 31,25 inches, representing lengths of 2240 and 
\ 2000; these circles are divided so that the divisions on the 
| \ smaller one represent in 64ths the value of 2000 multiplied by 


the cosine of the angle of the grade, and those of the larger 

circle represent the value of 2240 multiplied by the sine of the 

same angle; this diagram is secured to the car longitudinally 

and a plumb-line is suspended from the centre having a heavy 
, steel weight attached, this line corresponding with the vertical 

line A # on the paper, when the car is on a level; the springs 
should be blocked; in the diagram 4 is the point of suspension, 4 D 
equals 2240, and 4 B 2000; A Ff is the vertical line, A Gis the plumb 
line (on a grade), and F A G the angle of the grade; then D £& repre- 
sents the value in pounds of the drawbar pull per ton, due to the grade; 
the variations of A Crepresent on an exaggerated scale the variations 
in the drawbar pull due to friction, modified by the grade, which varia- 
tions may in practice be neglected; the caris drawn slowly along the 
line and the readings taken, which give data for plotting the theoretical 
traction diagram of the line to a base line representing the surface length 
of line, provided the value of the traction in pounds per ton is known; it 
gives this data as far as the resistance due to friction and grade are con- 
cerned; it also gives data for marking on a base line the beginnings and 
endings of the curves; the value of the experiment might be increased if 
the car were drawn by a dynamometer, and it must be drawn by animal 
power, The value of the traction per ton can be approximately deter- 
mined by knowing the grades down which the car slides with little or no 
acceleration; also for a mean ofa series of observations on straight 
length of line of known grades, the equation for which he gives; the value 
obtained is that for the particular state of the rails existing when the test 
was made. 





Heilmann Locomotive. Lond. Elec. Rev., July 10; a brief discussion of 
the paper which was abstracted in the Digest last-week.—It is thought 
that at high speeds the evenness of the turning effort is a chimera, ‘‘ and 
it is pitiable to see engineers so blind to the facts”; a three-cylinder loco- 
motive with a crank in the middle'and two outside, at 180 degrees from 
the central one, is in as nearly perfect balance as possible; the Heil- 
mann scheme, it is thought, simply brings electrical working into con- 
tempt, for it cannot prove an economy; its one advantage is that in 
going up hill the steam engine can be run at speed; admitting that the 
locomotive will run at high speed, haul good loads and be a hill climber, 
it is still thought that itis magnificent, but it is not engineering, 








owe = 2 | 


la 


he 
on 
1al 
en 
ed 
Iso 
pet 
is 
the 
dii 
nd 
the 
by 
ger 
the 
ully 
AVY 
ical 
ngs 
2D 
imb 
pre- 
ide; 
ions 
\ria- 
the 
tical 
agth 
Be it 
con- 
and 
ed if 
imal 
eter- 
yr no 
zight 
value 


» test 


on ot 
yught 
‘sand 
loco- 
from 
Heil- 
. cone 
at in 
it the 
mber, 





Aucust 1, 1896. 


Surface Contact Systemin Paris. La Nature, July 11.—An illustrated 
description of the system which is being installed in Paris and which has 
been referred to a number of times in these columns; some of the illus- 
trations appear to be new. 


Precaution Against Electrolysis. Potter. Bul. Soc. Int. des.” Elec., 
May; a reprint infull is begun in Z’Z/ec., July 4.—He discusses the pre- 
caution to be taken against electrolysis in the construction of electric 
railways. He considers the subject in general, showing that most of the 
trouble is caused by differences of potential between different parts of 
the rails, which when enough to overbalance the counter E. M. F. of 
polarization, produces a current through the earth; electrolysis of a 
damaging nature is certain if this voltage exceeds four or five. He then 
discusses some of the methods proposed to obviate electrolysis, includ- 
ing much that is already well known in this country; in attempting to 
diminish the difference of potential between the extremities of the line it 
is not rational to use a copper conductor in parallel with the rail, for to 
do any good its conductivity should be double that of the rails, thus re- 
quiring an enormous amount of copper; he discusses a method of divi- 
ding the line into 10 sections, each a little over a half a mile in length and 
connected to the generator with a wire of a certain resistance, which is 
the same for all; this would relieve the rails of any current more thanthe 
local one, and all the rails would have the same potential, the drop in 
voltage in any section of the rails being insignificant; this would be a 
solution of the problem, but it is at the sacrifice of greater 
first cost and a greater loss in the return circuit; by means 
of a diagram he investigates the distribution of the 
voltage if the cars are unequally distributed according to this system, 
and finds that the maximum voltage always remains below the dangerous 
figure. He discusses the proposition of Farnham of using an auxiliary 
conductor connected to the rails with properly proportioned resistance 
wires; this is not as good as the other method in respect to the difference 
of potential, and is also more expensive in the cost of the copper; in the 
theory of the Farnham arrangement he states that there 1s a confusion 
between a loss of voltage and the resistance; he shows by means of dia- 
grams that the different points along the rails will always be at different 
voltages, He discusses the method of using boosters or machines for 
increasing the voltage, as one can then use a constant density of current 
in the cables, which is not the case in the other method described above; 
theoretically, the method of increasing the voltage is preferable, but the 
installation becomes much more complicated; Kapp recently proposed 
a similar solution, but the cost is not any less either for the copper 
or for the energy; the additional copper in the other method is prac- 
tically compensated by the additional machinery, as also by the compli- 
cation introduced. The three-wire system is spoken of very favorably. 
In his general conclusions he states that in lines which do not extend 
more than six miles from the station and for as many as two cars per 
kilometre, there is no need of having any fear of electrolytic action, but 
this can be obtained only at some sacrifice; for not more than three miles 
from the station no special precautions are necessary in a well-con- 
structed line; for greater distances than three miles it does not seem 
economical to use as little as 500 volts and it is then perferable to con- 
struct one or more sub-stations with transformers, as close to the line as 
possible, each for an additional section of three miles; the cost of the 
energy lost in these sub-stations would be less than of that in the return 
circuit and the cost of the high-tension feeders would not be as great. 
Most of the arguments in this article are accompanied by numerical ex- 
amples. In an appendix he gives a table of convenient methods for 
calculating the loss of voltage along different points of a line. 





Brazing Rail Bonds. Payne system. St. Ry. Rev., July 15.—A brief 
illustrated description of a system in which a copper bond is brazed on 
to the web of the rails by an electric process. The surfaces on which the 
brazing is to be done are first cleaned with an emery wheel and are then 
heated by acurrent passed between two carbon blocks placed on the 
two sides of the web; when the temperature is high enough, the bond is 
placed between the carbon blocks and the web, and the current again 
passed; the contact surface at each end is one square inch, and the wire 
has a cross-section of a coco wire; 150 amperes at 10 volts is required for 
a joint; three or four minutes are required to bring the rails to the pro- 
per temperature; 4o joints can be made per hour. 


Bridges for Electric Railroads. StTowei.. R. R. Gaz.; reprinted in 
Elec. Rev., July 22.—He shows that electric cars with their greater loads 
and higher speeds make it necessary to overhaul bridges; he refers to 
the accidents which have occurred; he thinks the loads are often under- 
estimated, that not sufficient allowances are made for impact, although 
the necessity for such allowance is greater than for railroad bridges; the 
pitching or teetering which is unknown to steam cars is specially severe 
for bridges, and the quality of the material from which such bridges are 
made is usually not given the necessary consideration. 


Electric Locomotive. Eng. News, July 23.--One of 75 tons is to be built 
by the Baldwin Locomotive Works and the Westinghouse Company for 
the Wheless system. The 30-ton electric locomotive exhibited at Chi- 
cago in 1893 has been purchased by a street Tailway company of New 
Haven for hauling freight cars over a branch nearly two miles long ; it 
has a rated drawbar pull of 7000 pounds, 
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Tests of Heavy Motor Cars. Curtissand Ponp, St. Ry. Rev., July 15.— 
An abstract of a recent thesis, a brief account of which was given in the 
Digest, June 27; the present reprint includes a number of diagrams which 
were not contained in the previously noticed abstract. 

Repair of Street Railway Apparatus. SHEPARD. Amer. Elec., July.— 
Several types of Westinghouse street railway motors are described and 
instructions given for the repair of their various parts. 


Compressed Air Motors for Street Railways. Amer. Elec., July.—A brief 
description of the HARDIE system, to be tried upon the New York City 
Third Avenue street railway; an editorial points out the weak points of 
compressed air traction. 

Washington, Alexandria & Mt. Vernon Railway. St. Ry. Rev., July 
15.—An illustrated description of the devices for automatically changing 
from the underground to the overhead trolley system on this high-speed 
road. 


Electric Traction in Berlin. Elec. Emg., July 22.—A reprint (without 
acknowledgment) of the abstract noticed in the Digest of last week. 


Dayton-Miamisburg Road. St. Ry. Rev., July 15.—An illustrated de- 
scription of this “ fast line.” 

Three-Phase Line at Lugano. St. Ry. Rev., July 15.—A translation, 
with the illustrations, of the article abstracted in the Digest, April 18, 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Charging for Electric Current. Wricut. Lond. Ziec. Rev., July 10.— 
A brief reply to the recent articles of Lewis and of Farnsworth (see 
Digest, June 13, and 27). He shows that there is no analogy between the 
supply of electricity from central station and the selling of commodities 
from a dry goods store; in the latter case the articles can be taken from 
stock when required and the cost of production is therefore not mate- 
rially affected by the varying rate of consumption during the day, but 
electricity must be produced at the same instant that it is required; the 
supply of electricity is more of the nature of the distribution of a 
privilege than of a commodity, owing to the proportionately great cost 
of getting ready to supply power, compared with the actual cost of 
materials consumed during the supply; a better analogy is found in the 
telephone service for whicha fixed rentalis charged for covering the 
heavy standing charges rather than a unit charge per message; another 
analogy is in the differential rates of charge for the privilege of hiring many 
things, such as vehicles, in which the rate of charge is greatly reduced 
the longer the plant is used; it surely cannot be argued that it costs 
a company as much to supply rooo units to a consumer using 10 lamps 
10 hours a day as it would for another using 100 lamps1 hour a day, as 
in the latter case nearly 10 times the capital would have to be laid down 
in the plant and copper ; the cost of production depends much more on 
the consumer than on the producer ; if a company must supply unprofit- 
able as well as profitable consumers at the same rate, this rate must be 
much higher than would be necessary if the unprofitable ones were 
excluded ; all should pay a varying rate so as to yield a uniform rate of 
profit on the cost of supplying each individually ; making one customer 
pay the loss on another means keeping up the rate to the former unnec- 
essarily, and encourages the’unprofitable while discouraging the profit- 
able consumer. 


Combined Railway and Lighting Ptant. Lond. Engineering, July 10,— 
The beginning of a description accompanied by very good illustrations 
of one of the stations in Hamburg. The railways belong to an entirely 
independent company, which buys its power from the power plant at an 
extremely low rate; the railway system of that city is said to be the largest 
and best developed in Europe. 

Central-Station Accounts. Lond. Elec. Eng., July 10.—A report showing 
the revenue account, balance sheet, statement of electricity generated, 
sold, etc., in the Manchester station. 

Electricity on Board Ship. EtcKkenrapt. Lond. Engineering, July 
10.—A reprint of a paper read before the Institution of Naval Architects 
treating the subject from the shipbuilder’s point of view; it is very favor- 
able to the use of electricity; he shows the advantages of electric motors 
over steam power in place of the numerous small isolated steam engines 
with their network of steam pipes; he discussed the subject of lighting, 
ventilating and heating, also winches, ammunition supplies, appliances 
for moving guns and the steering apparatus. 

Trans former Sub-Station. Lond. Elec, Eng., July 10.—An illustrated 
description of those used at Reading (England), which are said to be ex- 
amples of the most recent practice; they are erected above ground. 


Ventilator for Transformer Boxes. PeEnson’s system. Lond. Ziec, 
Rev,, July 10.—A brief, illustrated description of a system using con- 
centric ventilating chambers with an automatic valve to prevent 
flooding. 

Automatic Potential Arrester. JOHNSTON and STEEL system. Lond. Zizc. 
Eng. and Elec, Rev., July 10.—A brief, illustrated description of what is 
practically a lightning arrester to be used for comparatively small poten- 
tials, such as are likely to be found when the magnet circuit of a dynamo 
is broken; it consists of two carbon discs mounted on a slate base and 
pressed toward each other tangentially with a strip of mica which separ- 
ates them, but is slightly less in width than the face of the discs, thus 
leaving a small air space betweep them, which can be regulated by vary- 
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ing the thickness of the mica; a safety fuse is placed in series with the 
arrester and will give way for a permanent current; the discs can be 
turned on their axes so as to present fresh surfaces to each other after a 
spark has passed. The chief use of the device is to prevent the extra cur- 
rent from injuring the insulation of the field coilson breaking the exciting 
current; the spark at the disc persists until the field has died away, which 
time for a large machine is as long as 20 to 30 seconds; a large number 
are in use. 

Automatic Time-Switch. MCLEAN system. Lond. £iec., July 10.—A 
brief, illustrated description of the one used extensively for some years 
past in Oxford and other places and which has been very successful, 
encouraging economy in the use of electricity; the switching of the public 
arc lamps in the streets is done with this device; a clockwork operates 
the switches by an electromagnetic device. A similar form is used for 
turning off the lamps, but is not arranged for switching them in; it is far 
less expensive and suffices in many cases. 


Paris. ULArFraRGue. Bul. Soc. Int. des Elec., Jane.—A reprint of his 
complete paper, describing the central station on the left side of the Seine 
River in Paris. 

WIRES, WIRING AND CONDUITS. 

Safety Cables for Mines. L’Elec., July 11.—An illustrated description 
of a cable made in Germany intended for mines containing fire damp, 
the object being to avoid an arc in case the cableis ruptured. It consists 
of a concentric cable the inside conductor of which, called the safety 
conductor, is made of steel, bronze or other metal which cannot stretch 
and will break under tension; this is covered with an insulation around 
which is placed a stranded copper cable which in turn is also insulated; 
when subjected to too great a tension the inside wire breaks and this, 
through the action of a magnetic device, breaks the current in the out- 
side cable before that hasa chance to break. Another form is illustrated 
and described to guard against crushing, but the description is not clear; 
it appears that the position of the wires is reversed, the safety wire being 
placed on the outside and also insulated so that it will be crushed first, 
which will interrupt the current. 


Calculation of Electrical Conductors. Bocuet. Bul, Soc. Int. des Elec., 
June.—A reprint of the complete mathematical paper, which was ab- 
stracted in the Ligest, July 18. 


¥ 
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Electiical Subways in Minneapolis. Eng. News, July 23.—Subways are 
to be built by the city on all streets which are to be paved with asphalt, 
sufficient space being provided for the use of the city and of companies 
having electrie wires ; it is thought that the work will cost about $90,00c- 

Interior Wiring. American Elec., July.—A description of different 
kinds of house circuits and instructions for laying out and calculating the 
same. 

Distributor. Elec. Eng. and Elec. Rev., July 22.—A reprint of the de- 
scriptive article noticed in the Digest last week. 

ELECTRO-PHYSICS AND MAGNETISM. 

Affects of a Strong Magnetic Field on Electric Discharges in Vacuo. 
Swinton. Lond. £éec., July to; a reprint of a Royal Society paper.— 
It is well known that a magnetic field which cuts the rays deflects 
them; if, however, the magnetic lines and the cathode rays are paral- 
lel there is no sensible deflection, and under these conditions other 
phenomena occurred, 1n the appearance of the discharge and the in- 
ternal resistance of the tube; the apparatus is briefly described, and 
it was found that as soon as the magnet was excited the whole ap- 
pearance of the discharge alters immediately; most of the green 
fluorescence disappeared, and a very bright cone of blue luminescence 
with a still brighter whitish blue core made its appearance, and this re- 
tained its position ovef the pole when the tube was slightly moved ; 
the internal resistance of the tube, as measured by an alternative 
spark gap, diminished very greatly while the magnet was excited; the 
appearance was the same whether the magnetic pole was north or 
south; thetube reverted to its normalappearance as soon as the magnet 
was demagnetized; when the magnetic lines cut the cathode rays there 
seemed to be no appreciable effect on the internal resistance. In an ap- 
pendix further experiments are described; with the tube excited so as to 
generate X-rays plentifully the rays disappeared as soon as the 
magnet was excited and reappeared when it was again demagnetized; 
similar results were obtained witha tube having the inclined platinum 
plate; the tube was then further exhausted to a degree which allowed 
the discharge to pass with difficulty, under which conditions it gave rays 
that penetrated the bones as easilyas the flesh with little contrast; under 
these conditions the magnet focused the rays on the platinum, gave 
sharper shadows and had precisely the same effect as lowering the 
vacuum, and the X-rays became more plentiful, penetrating flesh with 
much greater ease than the bone, making an exceedingly marked con- 
trast; the application of a strong field in the way described gives 
promise of considerable practical utility not only because it facilitates 
accurate focusing but also because by using a high exhaustion and vary- 
ing the intensity of the field it is possible to arrive easily at the exact 
conditions requisite for obtaining rays of the exact penetrative character 
required for any particular purposes, which has hitherto been difficult to 


attain. 
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Electrostatic Deflection of Cathode Rays. JAUMANN. Wiener Sitzungsber, 
April; translated in full in the Lond. Z/ec., July 10.—He shows that the 
electrostatic deflection of cathode rays is as characteristic of them as 
their magnetic deflection; that it had not yet been noticed is explained 
by the fact that this deflection has a totally unexpected character; he dis- 
cusses the subject in connection with his theory of cathode rays; the ten- 
dency of the cathode rays to straighten out is so strongin the ordinary 
arrangement that it must completely neutralize the deflective action, but 
the tendency to straighten out decreases as the rays become feebler; 
the deflection corresponds to that of the lines of force, and will be 
stronger the feebler the charge on the glass wall; it is therefore necessary 
to work with exceedingly feeble cathode rays. The experiments are 
described and the apparatus illustrated; the rays may be strongly bent 
by electrostatic forces; the deflecting bodies suffer no diminution of 
charge during the deflection; the direction of the deflection is described 
and is opposite to what he expected; besides the electrostatic deflection 
a somewhat independent change of intensity of the radiation takes place; 
the deflection is transient; there may also be a permanent deflection 
which may be brought about by bodies capable of yielding continuous 
currents, that is by electrodes. 

Rénigen Rays. GuittaumME, La Nature, June 13.—An illustrated arti- 
cle describing a number of recent researches most of which have already 
been noticed in thesecolumns. He considers that the recent researches 
have not contributed much to the solution of the problem of the theory 
concerning these rays; anew method of interrupting the circuit for the 
primary, and which has proved better than the ordinary hammer inter- 
rupter, is a rotary contact-breaker operated by a small motor; the 
Foucault mercury interrupter also gives good results, if its inertia is 
diminished so that it will vibrate more rapidly; a method is described 
and illustrated for finding the condition of a tube by means of a photo- 
graph, but the description is not quite clear; a cheap apparatus is de- 
scribed and illustrated consisting of an incandescent lamp with its base 
upward, the filament forming one pole, the other end of the lamp being 
immersed ina dish of celluloid filled with water and connected to the 
other pole, the object being placed beneath this apparatus; a number of 
interesting radiographs of the spirally formed shells of shellfish, show- 
ing their internal structure, are given. 

X-Rays. MALTEzOS. Compiles Rendus, 112 (probably 122 is meant), p. 
1474; abstracted in Z’£clairoge Elec., July 4, and L’/nd. Ekc., July 10.— 
In a previous paper (Digest, July 11) the theory supposing that the index 
of refraction differed very little from unity ; he now discusses the case in 
which it is equal exactly to zero, in which case there will be no refraction 
and no polarization ; if experiments show that the refraction is not 
exactly zero, the radiations are transverse and have a very small wave 
length, being hyper-ultra-violet ; if it is equal to zero, they are ‘limited 
radiations.” 

Electric Resistance at the Contact of Two Metals. BRANLY. Bul. Soc. 
Int. des Elec., April.—A reprint in full, with illustrations of his recent 
paper; he describes experiments which show that there exists a real 
resistance to a current passing between the two metallic surfaces of cer- 
tain metals, and that this resistance can be considerable, even though the 
surface may be cleaned, polished and under pressure; this resistance is 
negligible for copper, brass, German silver and silver, but not so for 
aluminum, lead, iron, bismuth, tin, etc.; the resistance has the peculiar 
characteristic of increasing more or less rapidity with the duration of 
the passage of the current, or with the duration of the contact; the 
results of quite a number of experiments are given for the various com- 
binations of these metals. 

Hysteresis and Foucault Losses. KLEMENCIC. Wied. Ann., No. 6; 
noticed in Lond. LZvec., July 10.—He carried the frequency up to 
2,000 by using oscillatory condenser discharges and determined the 
discharge curve of a condenser through a coil by interrupting the dis- 
charges at various stages, and noting the residual discharge; it was done 
by dropping a weight which opened the circuit along its course; the 
curve showed the damping and dying out of the oscillations; oninserting 
an iron or nickel core the damping was increased by hysteresis and eddy 
currents; the two effects could be separated by noting the effect or in- 
creasing the diameter of the core, or breaking it up into wires; the 
results are not quite consistent bit show that at these high frequencies 
steel and nickel behave in the same manner as at low ones, but in soft 
iron the hysteresis loss increased from 17,000 to 32,800 ergs; the eddy loss 
amounted to 17,800 ergs in a wire 0.02 cm thick. 


Magnetic Anomaly Observed in Russia. MONREAUX. Comptes Rendus, 
122, p. 1478; abstracted briefly in L’A£cluirage Elec., July 4, and L’/nd. 
£lec., July 10o.—A record of what he considers the most extraordinary 
anomaly which he has so far noticed; in some magnetic determinations 
in Russia he obtained a horizontal component equal to 0.589, while in a 
neighboring place it was 0.166; the former is much greater than the max- 
imum in the equatorial regions, which is only 0.4; as the inclination at 
this point is not below 48 degrees the magnetic force at this point has an 
enormous value. 





Photograping El-ctrical Discharges. Woovsury. Pp. Sc. Mo., July; 
a reproduction of a number of interesting photographs, accompanied by 
descriptions.—A positive and a negative discharge obtained by Swinton 
are reproduced; they were obtained by causing the discharge to take 
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place across a sensitive surface of an ordinary dry plate, the back of 
which was covered with tinfoil; the reproductions appear to be very 
good. In photographing lightning he states that sometimes black streaks 
are obtained instead of white, being produced by flashes which are so 
actinic as to cause the phenomenon known as reversal. A reproduction 
is given of a photograph by Zenger of a sextuple lightning flash, which 
struck four houses at once, descending from the clouds in six dis- 
charges ; an interesting feature is the shadow of a cupola on the wet 
and foggy heavens, which is said to have been caused by the light of 
the lightning. Reference is made to a recent paper by Zenger on the 
subject of electricity as a vortex motion in which he endeavors to prove 
that electric discharges produce a vortex motion on matter lying in the 
field; when a spark passes within the receiver of an air pump contain- 
ing some ammonium and hydrochloric acid, little whirlwinds will be seen 
in the smoke produced; some photographs are reproduced in support 
of this theory, in one of which the spark passed through a coating of 
lampblack and left evidence of a vortex motion; Zenger also claims 
to be able to show that the solar corona and protuberances are also 
due to electric discharges ; diagrams in which these are imitated are 
given. 

Action of X-Rays on Higher Animals. Elec. Eng., July 22.—An 
abstract of an article from the Italian, giving results of experiments by 
CAPRANICA On the mus musculus; he came toa number of conclusions, those 
referring to X-rays being that light from Geissler tubes has no effect on 
the quantity of carbon dioxide exhaled in the process of respiration; 
Réentgen rays have no action on the quantity 6f this gas eliminated, 
whatever be the condition of the animal; it was noticed that the action 
of the rays produced a strong excitement which continued for several 
hours after the experiments with the X-rays had ceased; after being 
exposed for one hour the moles ran about in a nervous and excited way 
and would not eat; he attributes this excitement to the electrical effects 
of the rays; experiments on cold-blooded animals have given as yet no 
appreciable results. 


Réntgen Ray Tubes. E. Tuomson. Amer. Eiec., July.—A critical dis- 
cussion of various forms of Réntgen ray tubes. A Crookes tube made 
of thick glass, if the glass is not bombarded by the cathode rays, is not 
particularly different in temperature from those made of thin glass. The 
glass of the tube when not bombarded by the cathode rays has only the 
effect of acting as a more or less transparent shield or absorbent for 
R6ntgen rays, and lead glass is more absorbent than crown and German 
glass. The sharpness ot detail in radiographs is not dependent on the 
size of the tubes, but rather on the size of the spot bombarded, which 
becomes the source of the rays; with so-called “ perfect” vacuum tubes 
it is almost impossible to produce a discharge if the exhaustion is carried 
to the last degree. Forms of tubes are condemned in which the glass 
itself is bombarded. 


X-Rays in Consumption. L£lec. Eng., July 22.—A brief account of some 
results which are claimed to be remarkableand which have been obtained 
in an almost hopeless case of consumption in Chicago by the direct ap- 
plication of the X-rays through the lungs; the statements of the doctors 
have appeared in the Chicago 7imes-Herald. 

Réntgen-Ray Outfit. Amer. Elec., July.—Instructions are given for 
making a circuit-breaker for use with a three-inch induction coil, the con- 
struction of which was discussed in the May issue of the same journal; 
the circuit-breaker is run by a small motor and the circuit broken at 
eight pairs of pins, giving a break gap of four inches in length and an 
almost instantaneous break. 

Rontgen Rays for Analyzing Vegitable Matter. RAaNwez. Eke. Eng., 
July 22.—A translation of the article abstracted in the Degest, May 30 (in 
the present translation the author’s name is given incorrectly as Ram- 
vez). 

Diffraction of Réntgen Ruys. CALMETTE and LHUILLIER. Lic. Eng., 
July 22.—A reprint of the note noticed in the Diges?, June 6. 

Tesla Coil for X-Ray Work. Elec. Rev., July 22.—A brief illustrated 
description of one which has recently been put on the market. 

Generation of E. M. fk. Amer. Elec., July.—As an example of the 
generation of E. M. F. by a conductor cutting lines of force, the case is 
taken of a railway train running at 60 miles an hour 1n the vicinity of 
Chicago ; a car axle would have generated in it through cutting lines in 
the earth’s field, an E. M. F. of 27; millivolts, which, neglecting surface 
resistance, would produce a current of 17 amperes in the axle; the surface 
resistance would, it is stated, be many times greater than the resistance 
of the metallic circuit, but nevertheless a measurable amount of current 
flows in the axle of a railway train in motion. 

Verrestrial Magnetism. BIGELOW. Science, July 17.—The discussion of 
1umber of points involved in a controversy. 


ELECTRO-CHEMISTRY AND BATTERIES. 


Vanufacture of White Lead. Ropertson. Lond, £éc., July 10.—A 
Short account of the methods at present used, and of some of the sub- 
Stitutes which have been proposed; the usual Dutch process and others 
of a chemical nature are briefly described; among the electric processes 
he describes briefly that of Gardner, in which the formation of the car- 
bonate is aided by placing the lead in contact with some substance 
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such as tin, which is electro-negative to it; in the Ferranti process of 
1892 a solution of acetate of lead is eloctrolyzed in cells with porous 
partitions; the solution is formed from lead electrodes in a ro per cent. solu- 
ution of acetate of ammonium which produces lead acetate on one side 
and ammonium on the other, which latter is converted into carbonate of 
ammonium and then mixed with the lead acetate forminga precipitate of 
hydrated carbonate of lead; in another method lead anodes were used 
for electrolyzing a solution of 300 cb cm of nitrie acid and 2000 of water 
from which the white lead was precipitated by a stream of carbonic acid 
gas; the silver in the lead was recovered. Electrolytic methods so far 
have not proved a commercial success; they are all precipitation proc- 
esses and possess their defects. 


Purifying Concentrated Sulphuric Acid. Zeit. 7. Electrochem., July 5.— 
A brief, illustrated description of a patented process. When concentrated 
sulphuric acid is electrolyzed there is produced ozone, finely divided 
sulphur and hydrogen sulphide, some of which products act so as to 
purify the acid, the ozone, for instance, oxidizing the organic matter; 
the electrolysis is performed at the ordinary temperature or slightly above 
it; the electrodes are of lead and the solution is kept stirred during elec- 
trolysis, but not until after the electroly:ic action has continued for 
some time; the current density is one to two amperes per square deci- 
metre and the voltage is six; the ozone clarifies the solution, the sulphur 
reduces the oxides of nitrogen so that there is no nitric acid left; the 
metals which may be contained are deposited as sulphates; any hydro- 
chloric acid present is decomposed by the ozone forming chlorine or 
chloride of lead. 


Purifying Sugar. Baupry. Zeit. f. Electrochem., July 5; an extract 
of some length containing a number of tables from a report on the 
electrolytic method of SCHOLLMEYER and HuBER; most of the information 
is contained in tables giving the results of analyses; among other things 
it is stated that the dark red liquor is transformed in 15 to 20 minutes 
into one of a fine yellow color; for a daily treatment of 4go95 ‘‘hk” of 
beets a current of 850 amperes at 5.5 volts is required; the use of elec” 
trolysis alone is not possible, as it cannot compete with lime, which is 
much cheaper than the metals which are consumed as electrodes; the 
success of the present process is said to be due to the combined action of 
electrolysis and lime. 


Accumulator. BOEsE system. L'E/ec., July 11.— An illustrated de- 
scription of this accumulator (used to some extent in Germany). The 
plates are made of a solid slab of active material enclosed in a lead frame 
like that of a slate; the slabs are prepared of minium for the positives and 
a mixture of minium and litharge for the negatives, these being formed 
into a paste with alcohol containing certain carbides of hydrogen chiefly 
anthracene; after being moulded they are pierced with a large number 
of small holes for the escape of the gas; after drying they are placed in 
dilute sulphuric acid, which hardens them, after which they are formed; 
they are said to be extremely porous and to have a conductivity almost 
equal to that of lead. 


Electrolytic Dissociation. BRepiGc, LE BLanc and ROHLAND. Lond. 
Elec. Eng., July 10.—Brief abstracts from the Ze. 7. Phys. Chemie; also 
published in abstract in the Jour. of the Chem. Society. 


L£t.ctrolytic Zine Extraction. Eng. & Min. Jour., July 18.—A reprint 
of a short article “.um a chemical journal, pointing: out the difficulties 
encountered in the eectrolytic processes; one of the chief of these is 
that the price of zinc is so low that the cost of electrolysis forms too 
large a portion of it; it may be appiicable to ores too poor to be treated 
in the usual way, or to those containing much galena and silver, or 
roasted pyrites containing too much zinc to be useful in the iron industry, 
or to waste zinc products; it includes a large number of references to 
other articles on the subject; electrolytic zinc at present in the market is 
not produced from ores but from zinc residues or valueless zinc chloride 
solutions, 

UNITS, MEASUREMENTS AND INSTRUMENTS. 

New Form of Quadrant Electrometer. DOLZALEK and NERNsT. Zei¢. 
J. Electrochem., July 5.—A brief, illustrated description of an apparatus 
for measuring very small potentials; the principle of the apparatus is to 
combine a Zamboni dry pile with the needle itself, so as to continuously 
charge it, the pile and needle being both suspended on a quartz or 
cocoon thread; a small dry pile forms the axes of the suspended part 
and has a horizontal needle at each end, one of which is charged from 
one end of the pile and the other from the other; each needle moves in a 
set of quadrants; it was found that a pile of alternate gilt and silver 
paper was much too heavy to be carried by quartz thread and had too 
great an inertia when carried on a cocoon thread; a pile was therefore 
constructed of so-called silver paper discs (the metal on which was tin), 
the paper side of which was covered with a thin layer of electrolytic 
peroxide of lead; it answered the purpose very well and had 20 to 
go times the volt-ge of a pile of silver and gilt paper of the 
same number of discs, and the voltage was almost independent 
of the sizes of the discs; a pile of 20,000 plates gave sparks three 
mm in length, and after being recuperated by means of an influence 
machine it again gave the full voltage; a pile was made 6.5 cm in length 
and 4mm in diameter which gave a constant voltage of 1400; with the 
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pile, the two needles and the mirror, the whole apparatus weighed only 
3-5 grams, which can be carried on a quartz thread; it had an exception- 
ally high sensitiveness; with a thread 7 cm long and scale 2 m distant, a 
deflection of 60 mm was obtained for o.o1 volt; it is therefore capable of 
measuring 10-5 volt. The constancy depends on the moisture in the at 
mosphere from which it may be made independent by enclosing the in- 
struments in a glass case containing the usual drying substances; there 
is besides a small alteration due to temperature; a continuous increase 
or decrease was not noticed; the use of two pairs of quadrants enables 
the instrument to be used as a differential electrometer; the apparatus is 
said to be 100 times as sensitive as the usual quadrant electrometer; its 
capacity is extremely small as compared with the capillary electrom- 
eter; it is always ready for use and is independent of any charging 
battery. 


Photometry. L’Eclairage Elec., July 4.—Brief abstracts of several papers 
read at the recent congress in Carthage of the French Association for 
the Advancement of Science. In one by CHARPENTIER he discusses the 
influence of physiological conditions for photometry, pointing out the 
properties of the eye in photometric work. Another by Lepinay and 
NIcaTI covers somewhat the same ground, and discusses also the various 
photometric methods; both these papers are said to be very instructive 
and profitable reading. Ina short note by Crova he discusses the ques- 
tion of the standard of light, pointing out the three conditions which 
must be met by a standard; he thinks that the whole flame should be 
used on account of the variations which exist between different parts; 
the flame should not be too large, but ‘‘ the difference of the action be- 
tween two equal surfaces at extreme points should not exceed o.o:.” 
In another paper by BLONDEL he discusses the principle of geometric pho- 
tometry; he calls attention to the errors arising from considering the 
sources as points, which is never the case in practice; the definition of 
the luminous intensity of a source is possible only when the distance is 
great; hé points out the difference between the illumination of an image 
and its brightness, which two terms should be carefully distinguished 
from each other; in optical instruments the brightness is independent of 
the opening of the lens, while the illumination is proportional to it. 


Protecting Instruments Against Vibrations. La Nature, July 11.—An 
illustrated description of a system devised by JuLIus which is said to be 
very successful. The galvanometer or other instrument is placed ona 
circular slab which is suspended from the ceiling by three rods or wires 
and has a movable weight below it so as to adjust the centre of gravity; 
to dampen the oscillations there are two bent wires attached to it, to the 
ends of which are secured a number of flat vanes which dip into glass 
beekers containing oil or glycerine. It 1s essential that the three sup- 
porting wires or rods are under equal tension; it is stated that there is 
only one movement to be feared, the one which has no period of its own; 
if the centre of gravity is exactly in the plane of the three suspension 
points of the slab, there will be no tendency to rotation and the only 
movement which could be produced is an oscillation of a long period, the 
whole apparatus acting asa pendulum and this is dampened by the vanes; 
the position of the centre of gravity is regulated by the weight attached 
below the suspension plate and its adjustment is made by trial. 


A New Method of Measuring Induction Coefficients. ANDREISSEN. £lek, 
Zeit., July 9.—A short article supplementary to the one noticedin the 
Digest, April 11, describing recent improvements in the method. 


Lorenz Apparatus. Lond. Elec. Rev., July 10.—An illustrated descrip- 
tion of the apparatus mentioned in the Digest, July 18, for determining re- 
sistance in absolute measure; the illustrations are better than those of 
the previous article. 


Measurement of High Resistance. Picov. Bul. Soc. Int. des Elec.. 
May; a reprint of the complete paper abstractedin the Digest, July 4.— 
The discussion by GROSSELIN abstracted in the Digest, July 18, is pub- 
lished in full in the June number of that-journal. 

TELEGRAPHY, TELEPHONY AND SIGNALS. 


E ficiency of Translators. WietT.ispacH. L£iek. Zeit,, July 9.—A Ger- 
man translation of the article abstracted in the Digest, May 16. 





Telephoning the Roar of Niagara. Treav. L£iec. Rev., July 22.—A re- 
print of a report made to the American Telephone & Telegraph Co. 
regarding the transmission to the recent New York exhibition. At the 
falls a solid-back transmitter was used, enclosed in a wooden box through 
which passes a horn 4 feet long and 18 inches at the mouth; three cells of 
battery are used; the total length of the circuit was 501.92 miles, of which 
11.47 was in aerial or underground cables; the receiving telephones were 
connected four in series, each group being in multiple with the others; it 
is estimated that no less than 100,000 people listened to the transmission. 


MISCELLANEOUS. 


Automatic Circuit Closer. L’Elec., July 11.—An illustrated descrip- 


tion of an apparatus consisting essentially of a dial with an hour and 
minute hand moving over two circles of contacts connected with wires, 
the object being to enable a circuit to be closed automatically at any 
desired time of the day; the hour hand moves around once in 24 in- 
stead of 12 hours, 
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Press for Cutting Armature Discs. 





The power press shown in the accompanying illustration is specially 
designed by the E. W. Bliss Company, Brooklyn, N. Y., for cutting 
simultaneously the outside and inside of armature discs. In cutting plain 
rings or discs it will take diameters up to 24 inches. Bolt holes and key 
notches may be punched simultaneously with the cutting. 

The most common method is to cut and pierce the discs at one stroke 
in a press of this type, and then notch the outer edge in a special auto- 
matic notching press. Sometimes, however, the smaller sizes are punched 
complete at one blow, including the notches in the outer edge. This 
press is especially adapted to work of this nature. For punching com- 
plete notched discs over 12 inches in diameter it is usually furnished 
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ARMATURE-Disc CUTTER. 


with back gearing, and sometimes with the frame or body of cast steel 
instead of castiron. The press is also used for cutting sections of arma- 
ture discs for large generators. In this work the outer edge of the sec- 
tion and any holes in the same are punched simultaneously. 

Special automatic knock-out attachments are provided in the press. 
The knock-outs give the pads a positive movement, and require very 
little power. The bottom plate operates the die-pads through the radial 
slots in the bolster, and is actuated by an outside crane connection, as 
shown, or by two rods connecting it directly with the slide, as may be de- 
sired. Two cross-pieces adjustably attached to the frame of the press 
actuate pads to strip the stock from the punches by striking against 
them on the return motion of the slide. 





Electric Railway System. 


Mr. Daniel MacL. Therrell, of Charleston, S. C., is the inventor of an 
electric railway system which possesses many novel features. This rail- 
way is of the type commonly known as the underground conduit, although 
the conduit carries only the feeder. The connection between the feeder 
and the motors on the car is accomplished by means of a series of auto- 
matic switch-boxes placed at short intervals along the track'and con- 
nected consecutively with the feeder. 

The operation of this system will be best understood by reference to 
the accompanying illustration. Before describing the system in detail, 
however, a general outline of the operation will be of interest: Throug! 
the top of each switch-box a stud projects slightly above the surface of 
the roadbed. When the automatic devices in the switch-boxes are oper- 
ated the stud is put in connection with the feeder, thus constituting th« 
stud a working conductor. When a car passes over the switch-box 2 
hanging shoe in electrical connection with the motor engages the stud, 
and operates the automatic devices in the switch-box, and thus estab- 
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lishes the circuit across the line from the feeder through the motor to the 
earth, or other return conductor. This circuit is automatically broken 
beneath the ground surface as the car passes beyond the switch-box: 
when a similar operation takes place at the next box. The actuating 
device upon the car necessary to operate the switch-box devices consists 
of a shoe of hard steel, capable of being permanently magnet- 
ized. This shoe 1s of such length as to bridge two ‘adjacent switch- 
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boxes. To ensure the permanency of the magnetism the shoe is pro- 
vided with a helix wound upon the shoe longitudinally so as to give 
the same magnetic polarity when the current passing through the helix 
makes an electromagnet of the shoe. An adjustable resistance regu- 
lates the current passing through the helix. In the lower face of the 
shoe there is a channel in which are carried balls of some non-magnetic 
substance but a good con- 
ductor of electricity. This 
ball-bearing device _nor- 
mally rests upon the studs 
and greatly reduces the 
friction between the moving 
and stationary surfaces. 
The motor-circuit, 1, leads 
from the  shoe-suppoft 
through an adjustable .re- 
sistance for the control of 
the motors, and the return 
circuit leads from the 
motors to the car wheels. 
An independent circuit 
leads through the helix to 
the return conductor, this 
circuit being also provided 
with an adjustable resis- 
tance and a cut-out switch 
to regulate or prevent. the 
flow' of currentin the helix. 
In: operation, when the 
shoe, whose lower edge con- 
stitutes say, the north pole 
of the magnet, passes over 
the ‘stud it immediately 
attracts the stud and in- 
duces a north pole at its 
lower end. This action 
causes an attraction of the 
soft iron armature, which 
is lifted until the contact 
points touch. This makes 
connection between the 
main feeder and the stud in the circuit already described. The helix 

wound so that when current is passing through it the upper end of the 
stud has the same polarity as the lower edge of the shoe, so that when 

e circuit is once made the shoe and the stud repel each other. In 

ther words, the connection causes the reversal of the magnetic field 

' the stud, and while still attracting the armature strongly and making 

ose contact, the tendency is to repel the shoe. 

Should the current for any reason be temporarily withdrawn from the 
tceder, the shoe, which is practically a permanent magnet, will hold the 
‘rmature lever up and keep the circuit closed until the current is again 
turned on. When the car carries the shoe beyond the stud, the circuit is 

roken and the helix being de-energized, the temporary magnet immedi- 

ely loses its strength and the armature lever falls away, thus breaking 
tie connection with the feeder, 
A modification in the winding of the shunt around the shoe consists in 
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running the shunt in multiple with the controller and motors. Another 
modification consists of winding the helix so as to prevent the helix from 
holding the contact points closed after the car has passed, as might 
under extraordinary circumstances occur from a sufficient surface leak- 
age to energize the helix. This modified winding includes a fuse or cut- 
out placed in shunt with the spool, rated to blow ona positive ground 
connection, leaving the main wire to carry the current until the trouble 
is repaired and the fuse replaced. 


—. 


A New Centre Crank Engine. 


What is said to be a distinct advance in steam engine building is confi- 
dently offered to steam users by the John T. Noye Manufacturing Com- 
pany, Buffalo, N. Y. 

The accompanying illustration gives a front view of the new Noye 
engine which in design combines extraordinary stiffness of frame and 
cleanliness. It is of the centre crank type, to admit of a balance wheel 
and governor on one side and on the’ othera direct-connected or a bolt 
connection to the generators or main shaft. The engine is self-contained 
and when mounted on aniron sub-base needs no capstone or masonry 
above the floor. 

The front cylinder-head fits the frame perfectly in bore and face, and 
tke slides are bored, while the end is faced, necessitating true adjust- 
ments. The band slide also gives greater freedom to the crosshead, 
which can adjust itself for all ordinary wear. The main bearings are 
substantial and adjustable, being lined with removable shells which can 
be taken out and scraped, or renewed, without disturbing the shaft. 

The bearings are self-oiling, the oil being pumped over the shaft by 
split rings. As the oil is thrown off by the crank pin it collects in a basin 
below and is drained off and filtered for re-use. The crank and con- 
necting rod are encased in a removable cover, so that it is not possible to 
spill a particle of the oil. Everything drains toa common reservoir at 
the crank end of the frame. 

The piston rings are turned true and cannot leak, and the piston valve 
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New ENGINE. j 


is balanced and easily adjusted. The governor is of the most approved 
type of shaft governors. It has few wearing parts, anidis of ample pro- 
portions. Itis sensitive, and can be adjusted to any-speed. 

The engine as a whole is compact, neat and strong, and is especially 
adapted for direct-connected work. 


A New Galvanometer. 


The galvanometer is one of the oldest and most useful of electrical 
instruments, and it has attained what was generally supposed to be a 
permanent form. The new galvanometer, however, illustrated herewith, 
departs somewhat from the standard style and is said to be a very satis- 
factory instrument. It is made by the Utica Fire Alarm & Telegraph 


struction that merit a brief description. 
This galvanometer consists of a ring made partly of iron and partly of 
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brass, so suspended as to be free to turn on its axis of symmetry but 
with its centre of gravity arranged eccentrically for the purpose of always 
maintaining a position of stable equilibrium. By means of a strong per- 
manent magnet the iron ends of the ring are heavily polarized to like 
polarity. Two bobbins of wire surround the ends, as shown in the illus- 
tration, and the two bobbins are so connected as to assist each other in 





GALVANOMETER. 


rotating the ring through an angular distance when current flows. This 
engular distance is said to be nearly proportional to the strength of the 
current. 

A suitable pointer is attached to the ring and deflects over a scale. 
The bearings of the ring are jeweled, and the instrument, as may be 
seen from the illustration, has a very neat and attractive appearance. 

This instrument is adapted for use as a ground detector, for which it 
was especially designed, but it may also be applied to measuring small 
currents directly and large currents by the shunt principle. 


Large Rhumkorff Coil. 


The special 12-inch Rhumkorff coil, made by Edwards & Co., New 
York, possesses some extraordinary constructional features. The sec- 
ondary winding is divided by rubber discs into twelve sections, for the 
purpose of reducing as much as possible the potential difference between 
adjacent layers and sections of wire. In order to maintain the insulation 
of the secondary coil at the highest degree, duuble-covered silk wire is 
used as an extra precaution. 

The interrupter consists of a small electric motor, designed so that it 
may be operated by hand. 

The platinum contact points are extra heavy, and arranged so that 
they may be readily renewed. All the fittings of this coil are of solid 





TWELVE-INCH-RHUMKORFF COIL. 


bronze, and its dimensions over all are as follows: Length, 3 feet 4 inches; 
width, 15% inches; height, 20 inches. It 1s mounted in a heavy, hard, 


rubber case, on a polished mahogany base, and weighs about 175 pounds. 
The coil presents a very handsome appearance and shows skill and 
care in its construction and finish, 
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Vitrified Terra Cotta Conduit. 


Mr. John T. McRoy, of Chicago, the inventor of the vitrified terra 
cotta conduit, reports that this conduit is meeting with considerable 
favor, so much so that he is now erecting a $17,000 plant for its manufac- 
ture. This conduit is claimed to be both indestructible and inexpensive 
for underground use. The material used in its construction is shale, 
thoroughly ground and rendered free from rough particles. In the 
process of manufacture the terra cotta is produced in a perfectly dense 
mass which, it is claimed, renders the conduit when finished absolutely 
non-porous. The interior and exterior surfaces are glazed, as an addi- 
tional precaution against moisture. The interior of the ducts are finished 
smoothly, and with rounded edges so that there are no projections what- 
ever to impede the work of drawing in or in any way damaging the cable. 

The conduit is made in lengths from four to six feet, and in multiple- 
duct form. The abutting ends of adjacent sections are held in align- 
ment by dowel pins, and in placing the lengths under ground the cross 
sections are securely clamped into position, rendering the use of cement 
concrete unnecessary. 

It is claimed by the inventor that this conduit is imperishable as far as 
corrosion is concerned, and moisture, gases, etc., are effectually ex- 
cluded from the interior of the ducts containing the cables. Another 
claim made for it is that it is not affected by the electrolytic action of 
railway return currents, and is comparatively inexpensive and easy to 
install. These conduits are made with any number of ducts, from two 
to twelve, special machinery being employed for the purpose of its 
manufacture. 

In the process of laying the ducts the joints are wrapped with asphaltic 
burlap, which, after it becomes hardened, renders the conduit almost as 
rigid at the junction points as iron. 

Telephone and electric light companies have laid several miles of this 
conduit, also some street railways, and all are deriving much satisfaction 
in its use. 


A Large Automatic Circuit-Breaker. 





One of the largest automatic circuit-breakers ever constructed has re- 
cently been completed by the General Electric Company. It is designed to 
break a circuit of 8000 amperes and is to be used on a 160-volt circuit, al- 
though made to handle the same current at 600 or 7oovolts. Thisis a form 
K circuit-breaker, and differs only in size from the instruments used by the 
General Electric Company on its standard railway generator and feeder 





8000-AMPERE CIRCUIT- BREAKER. 


panels. The studs which carry the current are 31 inches in diameter, 
and the base is 28 inches square. It is constructed to open the circuit 
automatically at any point between 3000 and 20,000 amperes, the opening 
point being arranged by the adjustment of a tension spring on the arma- 
ture, 
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The Columbia Rail-Bond. 


The problem of securing a firm and reliable electrical connection be- 
tween rail and rail on electric railways has been one very difficult of 
solution, and many of the so-called reliable bonds utterly failed when put 
to the practical test. 

Among the worthy bonds, however, the Columbia rail-bond, made by 
the John A. Roebling’s Sons Company, Trenton, N. J., is one of the most 
efficient yet produced. It consists of three parts, two copper thimbles 
and the connecting copper rod. On each end of this copper rod isa 
truncated cone-head with a fillet at the base. The inside of the thimble 
is tapered to fit the head on the bond, while tbe outside is slightly 
tapered in the opposite way. 
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In applying the bond, the cone-shaped heads are placed in the holes in 
the rail from one side and the thimbles are slipped over them from the 
other. 

A portable hand-press is then applied, and the wedge-shaped head of 
the bond is forced into the thimble so that it is not possible to see the 
line separating the thimble and the head in a cross-section of the two. 

The end of the head of the bond is expanded by a centre-punch, held 
in position 1n the press. 

It is stated that in this bond the contact with the railis seven times 
the section of the wire, thus providing ample contact to compensate for 
the inferior conductivity of the metal of the rail. As itis wedged both 
ways itis claimed that it cannot get loose. 





Railway Motor Commutators. 


The maintenance of the quality of a railway motor depends to a large 
extent upon the accuracy with which those parts which are subject to 
wear can be replaced to render the motor as perfect as when new. In 
refilling the commutator, for instance, considerable difficulty is usually 
experienced on account of the necessity for great accuracy in turning 
the segments to fit the cones of the shell, which cannot readily be done 
unless special tools are employed. To obviate this difficulty the General 
Electric Company is now furnishing complete sets of segments and seg- 





CoMPLETE SET OF SEGMENTS READY FOR SHIPMENT, 
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ment insulations for all types of railway motors, securely bound together 
by a band of wire to prevent movement and finished ready for assembly 
on the old shell. In addition to the preparation of the cone fits, the seg- 
ments are slotted and tinned for the reception of the armature leads. 
The only work necessary in the shops of the purchasing company is to 
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screw together the cap and shell clamping rings, solder in the leads and 
true off the face of the commutator. Practically all the machine work 
formerly done at the operating company’s shops 1s eliminated, and as 
the segments are clamped together by hydraulic pressure they are much 
firmer than any manufactured on the premises of street railway 
companies. 


Hard rolled copper only is used for these segments; the wearing quali- 
ties of drop, forged or cast copper, as well as their lack of uniformity, 
rendering their employment inadvisable. The large diameter of the 
modern commutator and the greater width of the segments facilitates 
connection of armature leads and removes the necessity for an eared 
commutator—the only excuse for the use of drop-forged or cast segments. 

To give a longer life to the commutator the depth to which the seg- 
ments can be turned has been increased by 4o per cent. The new seg- 
ments, known as form 6, can be used in the repair of form 4 commuta- 
tors. No change in the brush-holder is involved, only a slight readjust- 
ment on the yoke. 


Telephone, 


The Penn telephone transmitter manufactured by the Penn Telephone 
Company, 114 North Sixth Street, Philadelphia, possesses some novel 
features of design, and a brief description will no doubt be of general 
interest to our readers. 

Figs. 1 and 2 give cross-sectional and plan views of the instrument. 
This transmitter is of the battery class, the circuit of which cannot be 
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broken. The arrangement of the carbons is such that its normal resist- 
ance is very low and its working resistance very high, thus giving great 
variations of current. It is sensitive and conveys speech long and short 
distances with the utmost satisfaction, giving a resonant and clear tone 
free from any harshness. 

When the instrument is being talked into the carbon roll moves over 
the fixed terminal electrodes, of which there are two, thus giving new 
points of contact. The terminal electrodes are spiced apart alongside of 
each other, out of contact and insulated from each other. The movable 
electrode has a normal tendency to rest and press against the diaphragm 
on a line across its middle or within the area of its periphery, solely by 
reason of its weight or gravity. When a person talks into the mouthpiece 
vibrations are set up in the diaphragm and the cylindrical carbon is 
caused to roll or play over and in contact with the fixed terminal elec- 





trodes in synchronism with the vibrations of the diaphragm. A series of 


alternating currents are thus sent through the line to the receiver, which 
corresponds in frequency to vibrations of the diaphragm of the trans- 
mitter. 

It is claimed that there is no arcing whatever between the electrodes 
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of the transmitter, therefore there is no break in the current, as can be 
demonstrated by tapping on the diaphragm whiie talking into the instru- 
ment. This test causes no interruption whatever in the conversation. 

These instruments have been designed for universal service. They are 
strong in construction and simple in design, and the fact that they have 
no complicated parts requiring adjustment makes them especially 
adaptable for speaking tubes or inter-communicating systems in hotels, 
factories, business houses, private residences, etc., etc. The company 
has developed systems applicable to all of these various requirements. 

The company’s practice is to take care of their installations for one 
year without expense to the purchaser, and it has over 20 plants in 
Philadelphia which have practically cost nothing to maintain during the 
past year. 


Globe Lowering Device. 


To satisfy the need of a device for lowering an arc lamp globe in the 
shortest possible time without danger of breakage, the General Electric 
Company has designed a new globe-lowering apparatus, which is illus- 
trated herewith. The device is safe, reliable and convenient. The 
holder proper is hung from the vertical rods, sliding along the sides of 
the lower frame. When in normal position these are held from above by 





GLoBE LOWERING DEVICE. 


a latch positive and certain in action, and locked by the weight of rods 
and holder. To lower the globe it is first lifted slightly to unlock the 
latch, which may then be raised, releasing the rods and permitting the 
globe to be lowered several inches further than in the old style lamps. 
This gives better access for trimming and cleaning. The fact that the 
globe must be lifted slightly before lowering insures a support from below 
and prevents its dropping accidentally. All of the many forms of arc 
lamps manufactured by the General Electric Company are now equipped 
with the new globe lowering device. 


Some New Porcelain Specialties. 


Pass & Seymour, Syracuse, N. Y., have just placed upon the market a 
number of porcelain specialties of ingenious design and construction, 
which are illustrated herewith. 

At the left of Fig. 1 is shown one of their single-pole transformer cut- 
outs. It isa little hooded house of cast iron, in which are two blocks of 
porcelain. The two wires enter the box from below and connect with 
the two terminals on the inner piece shown in the illustration at the top 


THE ELECTRICAL WORLD. 


VoL. XXVIII. No. 5. 





of the box. The other piece of porcelain, which is attached to the hinged 
cover, carries two contacts which are given a spring pressure against the 
line contacts in the box itself when the cover is closed. The cover con- 
tacts are united by a fuse. The fuse is enclosed in an incombustible 
chamber, lined with porcelain. Should the fuse blow, the mere act of 
opening the box disconnects it, when it may be replaced with a new fuse 
with perfect safety. The fuse chamber is suitably ventilated. The fuse 
is a long one, and when arranged in pairs the box is adaptable to high- 
tension primary circuits. 

At the immediate right of the boxare shown two receptacles, the upper 
one being of the weatherproof type and the other being designed for sign 
work. The adaptability of porcelain to these uses is unquestioned and 
the practical accomplishment of this adaptation by this firm is satisfactory 
in every way. 

Next in order is shown at the right a branch block anda main-line 
telephone block. Grooves are moulded in both cover and block. Those 
in the cover are arranged to prevent the use of a fuse larger than that 
for which the block was designed, while the grooves in the block itself 
separate the fuses, each being in a porcelain-lined, ventilated compart- 
ment (see Fig. 3). The fuses are housed in the cover and by loosening 
four screws the cover may be removed together with the fuses. This is 
an obvious advantage and convenience in renewing fuses. The contacts 
of these boxes will take any wire from the smallest size up to the largest 





Frc. 2. 


necessary to feed such a box at any commercial line loss. The contact 
screws are long and do not slip. The cover of the branch block fits the 
main-line block and vice versa. 

At the right of this latter illustration is shown a lire of porcelain sock- 
ets, which may be fitted interchangeably on bases, thus enabling them to 
be used as receptacles, chandelier sockets or drop sockets. The brass 
work may be interchanged so as to adapt them to the T.-H., or Westing- 
house systems. A single screw holds the parts together, and makes the 
socket convenient to wire. The socket is fused, which 1s an obvious im- 
provement over brass shell sockets. No one who has ever seen the effect 
of short-circuit on sockets of the latter class can question the superiority 
of porcelain for such uses. 

On the extreme right of the illustration is shown a porcelain rosette 





constructed on the same principles as those employed in branch block 
work. 

Figs. 2 and 3 show the *“‘ P. & S.” covered main-line cut-out complete 
(Fig. 2), Fig. 3 showing the interior construction of the cover which 
holds the fuses. 

In Fig. 3 it will be noticed that the fuses are contained in separate chan- 
nels, 4A. Wher. the coverisonthe box these channels,as well as the 
fuse contacts, are separated by the projection on the base which fits into 
the recess, C, in the cover. The brass plates on the cover interlock with 
the line contacts on the base, and are held by the screws shown on top of 
the cover. These cut-outs are made in 15, 30 and 60 ampere sizes. 

The interchangeability of the parts of these devices at once attracts 
attention, and this feature is a boon to the contractor and the general 
dealer in supplies. Breaking a cover ora part does not necessitate the 
rejection of the whole; parts therefore that are intact can be usefully 
employed. With a very small stock of extra parts a dealer is enabled to 
make a complete Westinghouse drop-socket, where he originally had 
only T.-H. receptacles in stock. The same advantages, of course, apply te 
the main and branch blocks, 
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THE ELECTRICAL STOCK MARKET. 


NEw YORK, July 25, 1806. 

THE GENERAL ELECTRICAL LIST on the whole showed a firmer tone 
during the week, slight gains over the previous week’s prices being recorded 
in some instances. General Electric recovered some of its losses of the preced- 
ing week, closing at 23%. The highest price received for the stock during the 
week was 25 and the lowest 20%, the result of the week’s business showing a 
net gain of 1 per cent. Westinghouse, which is quoted on the Boston exchange, 
did not share with General Electricin the improvement. The common stock 
shows a loss of over three points; the preferred, however, made a more favor- 
able record, the net results of the week’s transactions being a fractional gain. 

DIVIDENL.—The American District Telegraph 
dividend of 1 per cent. payable Aug. 17. 

TELEGRAPHS.—Western Union shared in the stronger tone, the week’s 
business resulting in a net gain of about1¥%. Postal Telegraph is about steady. 
Among the cables, declines are recorded in Commercial—s points—and Ameri- 
can Telegraph & Cable a similar amount. 


ELECTRICAL STOCKS. 





Company has declared a 








Par. Bid. Asked. 
Chicago Edison Company........ cocccccceccccecescces FOO se ee 
Edison Electric Ill., New York beSeves coscccoesesecesess 200 go 93 
Or  PROOMAT ccc ccbscceccvecvsecs cococs S00 oe oe 
"= % a renee Tyrer r Tce 100 
= = < Philadelphia docsowcesves eeensaeess 100 = - 
Bee CIPO BEING, cacccccnsceuseesoe Sueweeeesees4¥0%e 100 13 15 
Electric Storage Co., Philadelphia.........ccceeceecees 100 24% 25 
Electric Storage, pref peews pevd. CUPepassaeesooundedereses S00 24% 26 
CI MINED Gg vaidnais nudges sasépSededeecs ppeahinabisete 100 23% 23% 
General Electric, pref.......... pkaheWveasesaboadere jane. 71 73 
Westinghouse Consolidated, Misch es cnccpmenensadeex® 50 23 : 
MUN ba. cetera Soecsesous 5° 5° 
BONDS. 
Tino Weeetsie E1., NOW VOCRscivisccccctcsecveczscess 8 109 ds 
Edison Electric Light of Europe......... eeacue cciesese. 8 75 85 
Goeneras BiSctric Co... GOD. BBs ccccvcscevsccecccecseses coe 200 85 ee 
TELEGRAPH AND TELEPHONE. 
American Bell Tele Serasrsicesivevs save Senn seotesee 100 200 201 
American District Telegraph... aseeeeetvenbessateee O50 *29 39 
American Telegraph & Cable.......ccssccces nensecsees ane 85 89 
Central & South American T relegraph, ‘euewene evcceees 200 124 127 
NS oe a ee ee 125 os 
Erie Telephone.......... awoesecéoccescoccoceesccocecse SOO 58 59 
New England Telephone. cabée¥s 66UbsesabRoentestessone S08 94 95 
Postal Telegraph-Cable ccccescccecsccccsesesecses LOO 72 75 
Western Union Telegraph...... Saw adacentamaals Keahhes, Se 79% 79% 
ELECTRIC TRACTION STOCKS. 
Baltimore Traction....... Ceeeeeeeeeeseeeceseeeeeseeeees = 25 16% 16% 
Brooklyn Rapid Transit....... Sie cada dgaeRepapneecce an es 20 20% 
Brooklyn Traction..:.. Sdadacecereseveesegassvesscence 100 es 14 
” ONO cb ctasece eccccccesescccesceese 100 46 48 
Beelialo . Gt. Ri scccccccvccevccesaces eensecececesecccocscs 300 63 66 
CINE BEPONRED BEV o.000 -o.ncarictavencecdcscsentccness) 200 é os 
CobMeMDUsS St. Ryiccccccveveccccsccccscccccetecessossees 300 40 42 
Hestonville...... cethithenvabe we bemoan on havanecessas tae. len 48 50 
™ Oe cesacheseeknsndabhonhecese Sah aien oeeces oe 62% 
New Orleans TIAGO cscs dccpecvensscciccesadiosecs eoee 100 10 13 
* “ | ee covvecesesacavicsesee 300 55 60 
North Shore Traction........ gavehshadendeaeeeaserenas + 100 20 23 
- - OOOE ss nsviccotzesessenedetceseviss 200 68 75 
Rochester St. Ry...... deKendause abe 64535000 Ki0k nee jee 16 20 
EE Sr Pere ae aeeieedacmee aeepeae #2 45 50 
Union Railway (Huckleberry).. aaS-onee ooececceccce 98 105 
Union Traction, rcts $10 Pd...sscsesssceccccesccccccccce 08 12% 13 
West End, ia et Ae ORT ARAGORN an Sma 65 . 
a oo etensasavuscces. S00 85 ee 
Worcester Traction pagckiensseecescs. 2D 14 16 
% avadeateae<ses 200 85 go 
BONDS. 
Brooklyn Rapid Transit 5S. 1945...scessesceseseeeseees 00 77 .- 
a ee Oe, SURO OE. sic cccckcneoucbacsenesessea.. 200 104 *107 
Cleveland Elec. Ry. rst artge GB vccccccccccecccesccess 800 100 *103 
Oe Oe I, OE oe didsesnescescdacaes S00 93 *97 
Rochester St. Ry. rst 5s....... Sceiegrecacce a teieG Se 99% *102 
Union Railway (Huckleberry) rst mtge GBivesccsennses 102% 105 
*Westchester Electric rst mtge 5S.....cessesseesseeees 100 100 102 





* With accrued interest. 

TRACTIONS.-—Street railway securities generally continue steady every- 
where, the only exception being Buffalo Railway, which advanced about 3 
points, There was amore hopeful feeling, however, and prices in general 
held their own, what few declines recorded being fractional 


SACRAMENTO, CAL.—The property and interests of the Folsom Water 
Power Company and of the Sacramento Electric Power & Light Company have 
been taken over by the recently incorporated Sacramento Electric, Gas & 
Railway Company. Under the new organization Sacramento, it is stated, will 
easily take the lead of Pacific Coast citiesin all that relates to perfect and cheap 
electric lighting, electric power and electric railways. 





Special Correspondence. 


New YorkK NOTEs. 


Office of THE ELECTRICAL WORLD, | 
253 Broadway, NEW YORK, July 27, 1806. { 


DEATH OF MR. BOGART.—Mr. A. L. Bogart, senior member of the firm of 
A. L. Bogart & Son, of this city, died at his home in Jamaica, L. I.,on Saturday, 
July 25. Mr. Bogart was 80 years of age. A widow and three children sur- 
vive him. 


RONTGEN RAYS.—Mr. O. B. Greene, 14 Cortlandt Street, New York, has 
gone to Chautauqua Lake with a Réntgen-ray outfit for public exhibition during 
the Chautauqua meeting. The outfit was constructed under the supervision of 
Mr. Max Osterberg. 

DEATH OF MR. E. A. ECKERT.—Mr. Edward A. Eckert, superintendent, 
of exchanges of the New York Telephone Company, died at Asbury Park, on 
July 26, of heart disease. Mr. Eckert was a brother of Gen. T. T. Eckert, 
president and general manager of the Western Union Telegraph Company. 


ELECTRICAL WORKERS’ UNIONS.—The National Brotherhood of Elec- 
trical Workers, A. F. of L., and the Brotherhood of Electrical Workers, K. of 
L., are again at swords’ points. The former has ordered strikes on buildings 
where members of the latter are employed. Efforts to reconcile the differ- 
ences between the rival unions have proven unavailing. 

A FINE ISSUE.—The fiftieth anniversary number of the Sczentific American 
devotes considerable space to historical descriptions of the telephone, tele- 
graph and the electric railway. Among the illustrations of distinguished 
inventors of the last half century are those of Prof. S. F. B. Morse, Prof, Elihu 
Thomson, Prof. Alexander Graham Bell, Thomas Edison and Nikola Tesla. 
This issue also contains a great deal of valuable and interesting historical 
matter on subjects in the domain of.mechanics, arts and sciences. 


PHILADELPHIA NOTES. 


Branch Office of THE ELECTRICAL WORLD, } 
927 Chestnut Street, 
PHILADELPHIA, Pa., July 24, 1896. ; 


MR. B. SCHWARZ has recently succeeded Mr. H. B. Skiles in the manufac- 
ture of electrical specialties, knife-switches, switchboards, tablet-boards, cut- 
outs, etc., at 1907-1909 North Sixth Street, Philadelphia. Mr. Schwarz is pre- 
pared to furnish on short notice any of the above goods, as he keeps on hand a 
large supply for immediate delivery. 

OUTING OF PARTRICK & CARTER COMPANY’S EMPLOYEES.—On 
July 22 the annual outing of the office and store employees of the Partrick & 
Carter Company took place at Wenonah, and it was the most successful of the 
series of gatherings of this character ever held by this house. Under the 
leadership of Capt. Townsend, a large number of employees made the run to 
Wenonah on their bicycles, and a game of ball was played between the firm’s 
men andalocalclub. The result, however, was disastrous to the Philadel- 
phians. One consolation, they can tell the local baseball club a good many 
things about electricity and can beat them in this respect. An enjoyable 
luncheon was served, and Mr. Charles M. Wilkins, a member of the firm, pre- 
sided and made a few remarks praising the loyalty of the company’s em- 
ployees. Mr. E, Ward Wilkins, also a member of the firm, had expected to be 
present at the outing, but was detained through unavoidable circumstances, 
Capt. Townsend presented Mr. Wilkins with two large photographs of the 
employees. The outing was in every oe most successful, 


WESTERN NOTE. 


Branch Office of THE ELECTRICAL WORLD, ] 
936 Monadnock Building, 
CHICAGO, IIL, July 24, 1896. § 


‘** ELECTRA ” CARBONS.—Some very careful actual service tests of ** Elec- 
tra’’ carbons, of which the Electric Appliance Company, Chicago, is the gen- 
eral Western agent, showed aterm of life anda minimum amount of dust in 
burning that is very creditable. The company states that some of its custom- 
ers are securing the most satisfactory results on constant-potential arc 
lamps using “ Electra’’ carbons, where they had heretofore condemned the 
lamps as unsatisfactory. 


ENGLISH NOTES. | 


(From Our Own Correspondent.) 
LONDON, July 15, 1896. 
THE THREE-WIRE PATENT.—The petition for the prolongation of the 
Hopkinson three-wire patent, now owned by the English Westinghouse Com- 
pany, was dismissed on a technical point after a short hearing by the Judicial 
Committee of the Privy Council. 
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THE CENTRAL LONDON RAILWAY.—The work of construction in con- 
nection with this line has now actively commenced. The houses on the sites 
of the Marble Arch and Chancery Lane stations are being demolished, and the 
greater part of the open space in front of the Royal Exchange is being boarded 
in, preparatory to the excavations of the sub-soil lying between the Mansion 
House, the Bank and the Royal Exchange, where the great central station is to 
be established. It is anticipated that the 6% miles of boring necessary will be 
accomplished by Dec. 1, 1897, and that 2% years from now will witness the 
opening of the line. 


MORE BOARD OF TRADE REGULATIONS.—It is announced that 
revised regulations forthe purpcses of section four of the Electric Lighting Act, 
1882, are now under consideration by the Board of Trade, and will shortly be 
issued. I may mentionthat the people whom this section of the Electric Light- 
ing Act has in view are the unauthorized electric light undertakers, of whom 
there is only a small sprinkling in this country. By section four the Board of 
‘Trade is empowered to serve a notice upon the owners of non-statutory electric 
supply concerns, requiring them to comply with its regulations, and in case of 
non-compliance the Board of Trade may insist upon the removal of the offend- 
ing wires. To be within this section the wires must ‘“thave been laid 
down or taken in, over or across or under any street for the purpose of supply- 
ing electricity or in sucha manner as not to be entirely enclosed within any 
building or buildings.”’ 

THE BRITISH ASSOCIATION MEETING AT LIVERPOOL.—The next 
meeting of the British Association, which will take place at Liverpool, in Sep- 
tember next, promises to rival the eminently successful meeting at Oxford 
some two yearsago, A number of distinguished foreign scientists are expected 
to be present, and among others I have the names of Profs. Violle, Bjerknes, 
Lenard and Schréter, also Dr. Dubois and M. de la Rive. The central recep- 
tion room is to be at St. George’s Hall, and the several meeting places are dis- 
tributed among the Public Museum, the Art Gallery, St. George’s Hall and the 
University College. A special feature of this year’s meeting is the number 
and magnitude of the excursions during and after the meeting in Liverpool. 
Among others there is to be a five days scientific excursion to the Isle of Man 
and a similar excursion tothe Vyrnwy waterworks, besides excursions to the 
engineering works in the neighborhood. Local arrangements are being 
carried out on a magnificent scale under the superintendence of the Lord 
Mayor of Liverpool (the Earl] of Derby). 


THE PRINGLE SURFACE RAIL SYSTEM OF ELECTRIC TRACTION. 
—A somewhat novel system of electric traction has recently been invented 
and brought before public notice in this country by P. J. Pringle. The system 
is being developed by the inventor, in conjunction with the firm of Messrs. 
Sharp & Kent, of Westminster. It is designed to provide a perfectly safe and 
cheap electric railway, without the disadvantages of either overhead construc- 
tion or open conduits. Current is supplied to the cars from a surface rail 
which is divided into a number of sections, each section being shorter than 
the length of one car. A number of these sections are connected to a distrib- 
utor, there being usually 13 distributors per mile of track. The distributors 
are worked electromagnetically, and place each section of the surface rail in 
circuit with the feeders only during the time that the car collector is in con- 
tact with the sections. Each section is made alive witha safe low voltage 
just before the car comes into contact with it, and it does not receive the full 
voltage until it is wholly beneath the car and therefore out of reach of the 
traffic. The distributors are werked in watertight chambers filled with insu- 
lating oil, and placed beneath the pavement or roadway, preferably the 
former. The feeders and distributor conductors are carried in a closed con- 
duit, which may for convenience be placed beneath the surface rail, or, if 
necessary, in any part of the roadway parallel with the track. 

TELEGRAPH CHARGES.--A never-ceasing wave of public opinion is 
always beating against the portels of the post-office in this country. No 
sooner is one improvement adopted at considerable expense tothe country and 
temporary loss to the revenue, that another is at first suggested and then 
imperiously demanded. No sooner do we have the minimum charge for tele- 
grams reduced from 1s., with free addresses, to 6d. without free addresses, than 
cheap telegrams and free addresses into the bargain are called for. It is now 
about 13 years since the éd. tariff was conceded, and so far the portals of the 
post-office have withstood the continual battering to which they have been 
subjected. The last wavelet was a deputation from the Associated Chambers 
of Commerce to the secretary of the post-cffice, demanding as usual that tele- 
graphic addresses should be sent free. The deputation, however, did not gain 
much from the secretary of the post-office, who estimated the value of the con- 
cession demanded at not less than £6co,oco per annum. Another recommenda- 
tion put forward by the Association, namely the amalgamation of the post- 
office and telegraphic accounts, is commending itself more and more favora- 
bly to the public every day. The public have at last discovered that whenever 
a concession is demanded from the post-office in connection with the telegraph- 
ic service, the invariable reply is, ‘‘ When the telegraph service becomes a pay- 
ing concern, we shall be most happy to entertain the idea, but until then we 
must beg to be excused.’’ As the post-office as a whole is an extremely well- 
paying concern, the public are naturally anxious that the accounts of the two 
undertakings should be amalgamated and thus have the objection which bars 
the way to all telegraphic concessions removed from their path. On the other 
hand, those responsible for the administration of the telegraphs in this country 
are equally desirous, since the income and receipts cannot apparently be fairly 
allocated between the postal and the telegraph branch, to have the accounts 
completely amalgamated, so that they may not always be reproached for incur- 
ring a loss which they have every reason to believe is mainly, if not entirelv, 
a mere book-keeping one. 

THE LONDON COUNTY COUNCIL AND THE RAILWAY SYSTEM 
OF THE METROPOLIS.—At the last meeting of the London County Council 
something inthe nature of a definite decision was arrived at with regard to 
the immediate future of the railways of London. A syndicate, after much 
preliminary engineering of the press, recently approached the County Council 
with what would, to the lay mind, appear to be a very handsome offer. It 
proposed to take over from the Council such railways as had already come 
into its hands under the operation of the Tramways Act, and then to purchase, 
by due process of negotiation, all the remaining railway lines of London, 
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The entire network was then to be converted into an electric system, and for 
28 years the syndicate proposed to pay an annual rental to the County Council 
equivalent to the entire net profit at present earned by the railway compa- 
nies of the metropolis, the electrical lines and plant at the termination of this 
period of 28 vears becoming the absolute property of the County Council 
without further payment. No doubt the members of the syndicate were not 
inspired with purely philanthropic notions in making this offer, and hoped to 


Teap a handsome reward for the risks they proposed to run. 
The scheme, at any rate, was a grandiose one, a definite one 
and a homogeneous one, and it was possibly the possession 


of these properties which rendered it quite unacceptable in the eyes of the 
Highways Committee of the London County Council, who at the meeting of 
the Council a day or two ago recommended that the offer should be declined, 
and secured the adherence of the general body of the Council to their view by 
61 to 56 votes. At the same timethe Council was induced, on the recommenda- 
tion of the same committee, to enter into what cannot but be termed a very 
muddled agreement with ‘wo of the railway companies of London. The main 
advantages of this agreement in the eyes of the Council seem to be that greater 
immediate revenue is reaped by it, that it contains clauses reserving the right 
to the Council to enforce the introduction of electric traction on certain terms 
and with certain compensations to the companies, and that it will only last for 
14 years instead of 28. For pettifogging gains of this character, the County 
Council have sacrificed a splendid opportunity of endowing the metropolis with 
a system of urban street traction worthy ofits position in the world. 


MR. OLIVER HEAVISIDE.—The Queen has granted a pension of £125 per 
annum from the Civil List to Mr. Oliver Heaviside. Mr. Heaviside’s services 
to the nation, or rather to the world, are great, though owing to the abstruse 
character of his work they are not as yet appreciated at their full value. It 
has been said that he is not a mathematical physicist, but a physical mathema- 
tician. How his work has been appreciated by the rigid Cambridge School of 
Mathematicians is best evidenced by a review of a recent work of Mr. Heavi- 
side’s, written by one of the most prominent orthodox exponents of the school : 
“Maxwell, like every other pioneer who does not live to expiore the country 
he opened out, had not had time to investigate the most direct means of access 
to the country, nor the most scientific way of exploring it. This has been 
reserved for Oliver Heavisideto do. Maxwell’s treatise is cumbered with the 
debris of his brilliant lines of assault, of his entrenched camps, of his battles. 
Oliver Heaviside has cleared this away, has opened a direct road, has made a 
broad road, and has explored a considerable tract of country. The maze 
of symbols, electric and magnetic potential, vector potential, electric 
force, current, displacement, magnetic force and induction, have been practi- 
cally reduced totwo; electric and magnetic force. In the theory of electro- 
magnetic phenomena the author has made greatadvance. He has expanded 
the theory of wave propagation in complicated media, of waves along wires 
and into them and of the effect of the motion of the medium.” Since Mr. 
Heaviside began to publish his wonderful series of papers, the science of 
electromagnetism has been entirely altered by them. He has also worked 
out innumerable problems in practical telegraphy and telephony and his papers 
on such subjects may be looked upon as a quar:y from which men will profit- 
ably carve during the next generation. The amount of the pension must not 
be taken as an indication of the amount of the royalappreciation. These pen- 
sions are meant merely as a means of affording subsistence to eminent people 
who urgently need it, and their maximum limit is about £200 a year, a limit 
which has also just been reached in the case of the pension granted to the widow 
of Prof. Huxley. 


General VWews. 


~NEW INCORPORATIONS. 


THE MONTEZUMA ELECTRIC 
formed by Arnold Beck, E. P. 
Capital stock, $2,400. 

THE ATHENS ELECTRIC COMPANY, Athens, 
$10,000, has been incorporated by F. T. 
Osborn, Nat. L. Rowe, Athens, Mich. 

THE FISHER ELECTRIC CLOCK COMPANY, New York, N. Y., has 
been incorporated with a capital stock of $100,000 by J. G. White, V. V. Bren- 
ner and E. J. Richter, New York City. 

THE E. B. CUTTEN ELECTRICAL & MANUFACTURING COMPANY, 
Atlantic Highlands, N. J., has been incorporated by Charles T. Leonard, R. S. 
Snyder and others. Capital stock, $30,000. 

THE ANSONIA TELEPHONE COMPANY, New Haven, Conn., has been 
organized with a capital stock of $1000. Those interested are C. D. Warner, 
Judge V. Munger and Dana Bartholomew. 

THE DEVERE ELECTRIC COMPANY, Cincinnati, O., has been incor- 
porated by John E. Devere, Luke Lilley, George H. Jones, Province M. Pogue 
and Thomas L, Pogue. Capital stock, $10,000. 

THE ELECTRIC TOOL COMPANY, New York, N. Y., has been formed 
by Frank Heath, Stanley Cunningham Abram M. Johnson, Lem. A. Smith and 
Charles E. Fennessey. Capital stock, $100,000. 

THE CONSUMERS ELECTRIC LIGHT & POWER COMPANY, Newark, 
N. J., has been formed by Benjamin Atha, Albert O. Headley and Edward L. 
Conklin, Newark, N. J. Capital stock, $300,000. 

THE COLUMBIA & EAU CLAIRE ELECTRIC RAILWAY COMPANY, 
Columbia, S. C., has been incorporated by F. H. Hyatt, Charles W. McCreery, 
W. A. Clark and J. S. Miller. Capital stock, $50,000. 

THE BALTIMORE, GARDENVILLE & BEL AIR ELECTRIC RAILWAY 
COMPANY, Baltimore, Md., has been incorporated for the purpose of con. 
structing an electric railway on the Bel Air turnpike, 

LE MARSCITY WATER & LIGHT COMPANY, Le Mars, Ia., has 
been incorporated with a capital stock of $150,000. The promoters are J. F 
Rogers, W. J. Rogers and Cora M. Rogers, Le Mars City, Ia, : 


COMPANY, St. Louis, Mo., has been 
Ohshausen, H. A. Haenssler, St. Louig, Mo. 


Mich., capital stock 
Bisbee, J. M. Standeford, James 


AUGUST 1, 1896, 


THE CENTURY POWER & LIGHTING COMPANY has been incorporated 
at Cleveland, O., by E. M. Smith, Albert Straus, Hiram Straus, A. B. Pinney 
and F. Barkoske. The capital stock of the company is $10,000. 


THE DUBINSKI ELECTRIC COMPANY, San Antonio, Tex., has been in- 
corporated with a capital stock of $10,000. Those interested are Benjamin 
Dubinski, Thomas Dewees, John A. Green, Sr., San Antonio, Tex. 


THE FARMINGTON ELECTRIC LIGHT COMPANY, Farmington, Me., 
has been formed witha capital stock of $10,000. The directors are E. S. Ding- 
ley, president, Farmington, and J. P. Flint, treasurer, Farmington. 


THE PITTSBURG & NORTH SIDE TRACTION COMPANY, Pittsburg, 
Pa., capital stock, $36,000. Those interested are W. W. Woodwell, Pittsburg, 
Pa.; James H. Harnnett, Pittsburg, and Edward Wittish, Beaver, Pa. 


THE ELECTRIC SPINNING MULE COMPANY, Portland, Me., has been 
organized with a capital stock of $500,000. The officers are Edward K. Milliken, 
of Deering, president, and Lorenzo D. Hawkins, of Stoneham, treasurer. 


THE CICERO TELEPHONE COMPANY, Austin, Ill, has been formed 
with a capital of $10,000. The incorporators are R. H. Trail, W. O. Cline, Louis 
Nissen, C. H. Zimmerman, C. J. Roath, George D. Rogers and M. J. Isgrig. 


THE POCAHONTAS ELECTRIC COMPANY, Huntersville, West Va., has 
been incorporated by James S. Laing, F. C. Bartlett, New York City, and A, 
L. MacKaye, Brooklyn, N. Y. Capital stock, $1,000, minimum; maximum, 
$200,009. 


THE AMERICAN HEATING COMPANY, Duluth, Minn., has been formed 
for the purpose of dealing in heating apparatus and fixtures, steam, hot water 
and electric. The incorporators are B. H. Ober, L. M. Ober, W. B. Dunlap, 
Duluth. Capital stock, $10,000. 


THE BOUDREAUX DYNAMO BRUSH COMPANY, Chicago, Ill., has 
been incorporated for the purposé of manufacturing and dealing in dynamo 
brushes and other electrical appliances. Those interested are Hugo Benedix, 
Arthur Nollau and James J. Hoch. Capital stock, $25,000. 


THE CARR TROLLEY HEAD COMPANY, Bath, Me., has been organized 
for the purpose of purchasing and controlling appliances for building, improv- 
ing and operating railways and rolling stock. Those interested are Warren 
H. Carr, of Bath, president, and Charles R. Donnell, treasurer, Capital stock, 
$ 100,000. 


THE NORTH & WEST BRANCH TELEPHONE COMPANY, Bell- 
fonte, Pa., has been incorporated for the purpose of operating a system of lines 
to be constructed in the counties of Clinton, Lycoming, Northumberland, Mon- 
tour, Columbia, Luzerne and Lackawanna. The promoters are Monroe H. 
Kulp, W. W. Ry on, J. O. Shipman and others. Capital stock, $50,000. - 


THE JOLIET RAILWAY COMPANY, Joliet, Ill., has been incorporated 
with a capital stock of $300,000 for the purpose of constructing and operating 
street railway lines in Joliet and other cities and towns in the County of Will, 
to manufacture and sell power and electric current for heat, light and power. 
The incorporators are Jacob A. Henry, J. W. Folk and W. B. McKinley. 

THE ONONDAGA LAKE RAILWAY COMPANY has been incorporated at 
Albany, N. Y,, for the purpose of constructing a double-track electric road about 
seven mileslong, from Clinton Square in Syracuse to the resort known as Long 
Branch, Onondaga Lake. The directors are John S. Kaufmann, W, R. Smith 
Bruce S. Aldrich, Edward A. Powell, James M. Belden, P. R. Quinlan, W. H: 
Gallup, Charles M. Warner, Edward Joy, Anthony Lamb and Howard N. 
Babcock, of Syracuse, N. Y. Capital stock, $250,000. 





TELEGRAPH AND TELEPHONE. 


ARGYLE, N. Y.—The North Argyle Union Telephone Company will extend 
its line to Salem. 

KANSAS CITY, MO.—The Standard Telephone Company has petitioned for 
a franchise in this city. 

HUNTINGBURG, IND.—The Dubois County Telephone Company will es- 
tablish a telephone exchange in this place. 

LENOX, IA.—The Conway Telephone Company 
St. Joe by way of Grant City and Albany, Mo. 

FOUNTAIN CITY, MINN.—Paul Huefner, of Fountain City, will soon erect 
a new telephone line from Fountain City to the Eagle Mills. 


will extend its lines to 


COLUMBUS, O.—A movement is on foot to construct a telephone line from 
this city to Sycamore, to connect the independent exchanges in the two places. 

CARROLLTON, ILL.--A franchise has been granted to the Citizens’ Tele- 
phone Company, which will connect this city with neighboring places by tele- 
phone. 

CONNEAUT, O.—The commissioners have granted a telephone franchise to 
the Jefferson & Warren Telephone Company to builda line from Brownville to 
Orwell. 

EVANSVILLE, IND.—The Cumberland Telephone Company is making ar- 
rangements to extend its lines from this city to all of the surrounding towns of 
any importance. 

THE ERIE TELEGRAPH & TELEPHONE COMPANY made a net gain 
of 207 subscribers in June. Total gain for first five months, 1163. 
ber connected, 19,961. 

BOSTON, MASS.-— The New England Telegraph & Telephone Company has 
purchased the building at 208 Newbury Street, which it will utilize as an 
exchange for the Back Bay District 

NEW HAVEN, CONN.—The South New England Telephone Company has 
just installed a new switchboard in its exchange here. The board is of mahog- 
any, 45 feet in length, and cost $25,000. It has 1125 drops and can be enlarged to 
2800, as necessity requires. 


Total num- 


RACINE, WIS.—The Northwestern Electric Telephone Company has been 
granted a franchise to establish an exchange here. The new company will give 
the city six telephones free and furnish business houses with ’phones at $30 per 
year and residences at $18. 
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PATERSON, N. J.—The New York & New Jersey Telephone Company has 
purchased some property on the corner of Paterson and Van Houten Streets 
in this city, and will at an early date commence the erection of a handsome 
building for its central exchange. 


ABILENE, KAN.—Some gentlemen from Salina have asked for a telephone 
franchise in this city. Their price for service will be $18 a year for residences 
and $24 for business houses. It is stated that if the new company gains a foot- 
hold here a war of rates with the old company will result. 


CLEVELAND, O.—-The Board of Control has granted the Home Telephone 
Company permission to lay conduits in the city streets on the condition that it 
provides 50 per cent. additional conduit space for the use of the city orany 
other company which may desire to use the streets for a similar purpose. 

FAIRFIELD, ILL.—The Wayne County Telephone Company, with principal 
offices at Fairfield, has bought the telephone lines belonging tothe Clay County 
Telephone Company. Rothwell, Reagus and Smith, ofthe company, now own 
all the telephone lines in Clay County. The company is now constructing and 
building lines to connect every post-office in Jefferson, White, Wayne, Wabash, 
Edwards, Richland, Marion and Clay Counties. 

INDIANAPOLIS, IND.—The Board of Public Works has signed a contract 
with the Central Union Telephone Company under which the company agrees 
to place all its wires under ground within the district bounded by East, West, 
North and South Streets and permit its conduit to be used by any other tele- 
phone or telegraph company who will bear its proportion of the cost of con- 
struction It will also pay the city $6000 per annum for the privilege of oper- 
ating an exchange. The Western Union and Postal Telegraph Companies will 
use the conduit. 


ELECTRIC LIGHT AND POWER. 


ST. CLAIRSVILLE, O.—St. Clairsville will vote on the electric light bond 
proposition. 

TAUNTON, MASS —The Taunton Electric Light Company has declared a 
dividend of 7 per cent. 





GALLIPOLIS, O.—The city voted, July 8, to issue $15.000 in bonds to estab- 
lish an electric light plant. 

TRENTON, N. J.—The State Prison Commission is about to take up the con- 
sideration of a new lighting plant. 

SANTA ANA, CAL.—A proposition to vote $28,000 for a municipal electric 
light plant for this place was defeated on July 14. 

GRAND HAVEN, MICH.—The voters rejected by a large majority the 
proposition to issue bonds for the purchase of an electric-lighting plant. 

PEORIA, ILL.—South Peoria is strongly in favorof establishing a municipal 
electric light plant, and active steps will shortly be taken with that object in 
view. 

SCRANTON, PA.—At the meeting of the Poor Boardit was proposed to 
start work on the new electrical lighting and steam heating plant at the Hills- 
dale Home. 

MERRILL, WIS.—At the last meeting of the Common Council a motion was 
made that a committee be appointed to investigate systems of electric lighting 
for the city. 

LAKEWOOD, O.—An election will be held to vote on the question of 
issuing $20,00 in bonds for the erection of anelectric light plant. Wm. P. 
Closse is clerk. 

PORTLAND, MICH.—The village authorities have refused to buy the exist- 
ing electric plant in this place and will build a new plant to be controlled by 
the municipality. 

PONTIAC, MICH.—The proposition has been rejected by the votersto issue 
$9,500 in bonds to pay the running expenses of the municipal electric light and 
water works plants. 

KENSINGTON, PA.—Kensington will hold an election Aug. 29 to vote on 
the question of issuing $20,000 in bonds for the electric light plant, sewerage and 
other improvements, 

LANCASTER, PA.—There is talk of establishing a municipal electric light 
plant in this city, and a special committee has bgen appointed by the Councils 
to look into the subject. 

ASBURY PARK, N. J.—The Atlantic Coast Electric Light Company has 
been awarded a five-year contract for lighting the streets of this place at $§72a 
year, per lamp of 1200 candle-power, 

AMHERST, MASS.—Plans for the new electric light station at Amherst have 
been received. A new dynamo and new double 200-hp engine and the engine 
now used by the company are to be put in. 

ASBURY PARK, N. J.—The Asbury Park Electric Light Company has been 
absorbed by the Atlantic Coast Electric Company, which is operated by the 
Atlantic Coast Electric Railway Company. 

CARROLLTON, ILL.—The City Council has granted a franchise to Leroy 
McFarland and Henry T. Rainey of this city to build an electric light plant. 
They will furnish commercial and private lighting. 

NEWARK, N. J.—The Consumers’ Electric Light & Power Company, 
which was recently incorporated, will apply for a franchise. The power-house 
of the old Thomson-Houston Company has been secured. 

RUSHVILLE, ILL.—Under the new terms for electric lightingin this village 
the Rushville Electric Light Company agrees to furnish thirty 20ce-cp are 
lights for one year for $1600 or about $4.44 per lamp per month. 

WASHINGTON, D. C.—The Potomac Eiectric Company has made applica- 
tion for permission to build underground conduits in Georgetown for the pur- 
pose of placing underground all of its overhead wires in that section, 

SUNCOOK, N. H.—A five-year contract for lighting this place by electricity 
has been awarded to the Garvins Falls Power Company at the following 
rate: For 32-cpincandescent lights, all night, $12.40 per light per annum. 

MCKEESPORT, PA.—The municipal electric light plant question has been 
laid aside for the present because the city’s debt is now near the limit of the 
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assessed valuation. A special election will be necessary to vote on the ques- 


tion. 

PAWTUCKET, R. Il.—The Pawtucket Electric Company will reduce its 
rates on street lights to the city to 20 cents per kilowatt. The former price per 
ampere hour was 15cents. A corresponding reduction will be applied to arc 
lamps. 

ONTONAGON, WIS.—The municipal electric light plant of this place has 
been running behind several thousand dollars per year, and it is now proposed 
by the Council to increase the rates for private lighting in order to meet 
expenses. 

DETROIT, MICH.—The efforts to consolidate the three electric light com- 
panies in Detroit have, it is stated, completely failed. It is reported, however, 
that the consolidation of the Detroit and Peninsula companies may yet be 
accomplished. 

COLCHESTER, ILL.—At the meeting of the Council the city clerk was 
instructed to advertise for bids in the local papers and another county paper, 
for the lighting of the streets of Colchester, for one or more years, commenc- 
ing Jan. t, 1897. 

AMHERSTBUR&, ONT., CAN.—Architect A. B. Wood has prepar ed plans 
for the erection of an addition to L’Hotel Oriental of this place at a cost of 
$10,000. Two steel boilers, engines, 250 horse-power, 2000 light dynamo, etc., 
will be installed. : 

NEW WILMINGTON, PA.—Plans are being prepared for an electric arc 
lighting system for the streets of this borough. The present electric plant 
will be enlarged and power be furnished for a short railway line. Gasoline 
engines will be used. 

DARLINGTON, WIS.—The question of electric lighting in this place is being 
agitated, and Mr. Charles F. Speed, of McGregor, Ia., who has purchased the 
water-power, is seeking for permission to erect poles and string wires. Mr. 
Speed’s proposition is regarded with considerable favor. 

MCKEESPORT, PA.—A company composed of local men will erect an incan- 
descent electric lamp factory inthis city. Work will be begun Aug. 1. The pro- 
jectors of the new works are C. W. Egersand W. W. Brodie. The new company 
will have capital of $50,000 and the factory will have a capacity of 5000 lamps 
per day. 

MINNEAPOLIS, MINN.—The Common Council has authorized the building 
of a municipal conduit system for electric wires of all kinds. The conduit will 
run under certain streets as auxiliaries of the present system and will be brick 
tunnels 3 feet wide and 6 feet high each capable of accommodating a large 





number of wires. 

STOCKTON, N. J.—The Town Council has decided to have an electric light 
plant established. Electrical Engineers Young & Baily, of Philadelphia, are 
preparing plans and specifications which will shortly be submitted to the 
Council. Seventy-two arc lights, which will be increased to 100, will be put in 
as soon as the plant is erected. 

BROOKLYN, N. Y.—President A. L. Johnson, of the Nassau Electric Rail- 
way Company, threatens to stop giving transfers on Sundays if the city brings 
suit for the overcrowding of cars. He says the company is doing the best it 
can to carry the public safely, but if it is hampered by the action of the city 
the only course left would be to suspend the transfer system. 

VALLEJO, CAL.—Bids will be opened on Aug. 19 for the construction of 
an electric light plant here. The successful bidder will be awarded the fran- 
chise for 15 years. He must commence work on the plant withina month after 
the award, and supply light within four months. Theinitial station equipment 
must have a 2300 nominal hp capacity, sufficient for furnishing 
incandescent lamps of 16 candle-power each and eight arc lamps of 1200 candle- 


1000 


power each. 

NEW BRIGHTON, S. I.—The fight for the franchise in the village of New 
Brighton, S.I., which is being contended for by the Staten Island Midland 
Railway Company and the Staten Island Railway Company, was brought be- 
fore Justice Wilmot M. Smith, of the Supreme Court, in this place. The Staten 
Island Railway Company claims that it had a contract with the New Brighton 
village trustees, under which the trustees could not grant any other company 
the right to operate in the village streets. This was denied by the defendant 
company. Justice Smith refused to grant the motion. 

BALTIMORE, MD.—An application has been made in the Circuit Court for 
an accounting from the Brush Electric Company and for the appointment of a 
receiver for the United States Electric Power & Light Company, of Baltimore. 
The question is raised that the charter of the United States Company is inef- 
fective because the law does not allow the chartering of an electric company in 
Baltimore save for telephone and telegraph purposes. The United States Com- 
pany was capitalized at $500,000, of which $400,000 was issued, and of which the 
Brush Company bovght up $250,0ccc—a controlling interest. The petition 
chargesthat under the control of the Brush Company and since last Fall the 
United States Company is operated at a loss, the absorbing company having 
taken all the profitable contracts to itselt. Aug. ro-was named as the date 
on which the defendants are to show cause why a receiver should not be ap- 
pointed. 


THE ELECTRIC RAILWAY. 


TAMWORTH, N. H.—An electric railway is projected from Tamworth to 
West Ossipee. 

GREENBUSH P. O., ALBANY, N. Y. 
from Greenbush to Nassau, 


An electric railway is to be built 


ONEONTA, N. Y.—The Oneonta Street Railroad Company is making plans 
for the extension of the street car line, and also of making it into an electric 


road, 

TROUT CREEK, N. Y.—It is reported that David W. Lewis of New York 
City, will build a trolley line from Trout Creek to Deposit, a distance of 46 
miles, 
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MILWAUKEE, WIS.—The car barns of the Milwaukee Street Railway Com- 
pany, located at Third and Burleigh Streets, were destroyed by fire. Loss, 
$25,000. 

LYONS, N. Y.—Capitalists are trying to start a project to run a trolley line, 
from this village to Port Bay, on Lake Ontario, the line to pass through Rose 
and Wolcott. 


MONTPELIER, VT.—At a special meeting of the City Council a franchise 
for an electric railway in Montpelier was granted to the Consolidated Light- 
ing Company. 

BROCKTON, MASS.—The Massachusetts Railroad Committee has approved 
the additional issue of $104,000 capital stock of the Brockton Street Railway 
Company for improvements. 


BROOKLYN, N. Y.—The Grand Jury has recommended that prison-van 
trolley cars be specially constructed for the purpose of carrying prisoners 
from the courts to the jail and penitentiary. 


THOMPSONVILLE, CONN.—It is rumored that the local electric railway 
company is making plans to extend its line south to Warehouse Point and 
Windsor Locks, and eventually to Hartford. 


SARATOGA, N. Y.—The Union Electric Railway was sold under mortgage 
foreclosure a few days ago, and bid in by Bertron & Storrs, bankers, New York 
City, for $8500, subject to a mortgage of $100,000. 

PORTSMOUTH, O.—The Portsmouth Street Railway & Electric Light Com- 
pany has decided to duplicate its entire plant, including the boilers, engine, 
and electric generators. The improvements will cost about $15,000. 

MILWAUKEE, WIS.—Judge Seaman, in the United States Circuit Court at 
Oshkosh, Wis., has issued a temporary injunction against the City of Milwau- 
kee, restraining it from enforcing the four-cent car-fare ordinance. 

PITTSBURG, PA.—It is reported that the right of way tothe Little Saw- 
Mill Run Railroad Company has been purchased by the West Side Railroad 
Company and that the road will be built and equipped with electricity. 

CHICAGO, ILL.—The Calumet Electric Street Railway Company has 
secured from the Englewood & Chicago Street Railway Company for a period 
of 20 years the right to use the tracks of the latter company on certain streets. 

ELLICOTT CITY, MD.—It is said to be the purpose of the Maryland & 
Columbia Railway Company to extend at once the Ellicott City line from the 
present terminus across the Patapsco River, through Main Street, for one 
mile. 

SISTERSVILLE, WEST VA —The survey for the new electric line from this 
city to a point on the Baltimore & Ohio has been completed, and as soon as the 
bond election, which has been ordered by the County Court, has been held, 
work on the line will be commenced. 


GARDNER, ‘MASS —The State Railroad Commissioners have granted the 
Gardner Street Railway Company permission to issue $50,000 in stock to de- 
fray the cost of equipping the road with electricity, and $30,000 in 6 per cent. 
20-year bonds for funding the floating debt. 

CHICAGO, ILL.—The Knights of Pythias gave a large trolley party over 
the Calumet Electric Street Railway recently. A runof 40 miles was made 
and 54 cars carried 2500 guests, making a procession one mile long. Six bands 
of music andtwo drum corps accompanied the party. The cars were bril- 
liantly decorated. 


Trade and Industrial Wotes. 


MACHINERY WANTED.—Fayette, Shaw & Co., Mellen, Wis., will soon be 
in the market for a rooo-light, 16-cp dynamo, and one automatic 60-80-hp 
engine, all to be second-hand but in good condition. 

THE BILLINGS & SPENCER COMPANY, Hartford, Conn., has just issued 
an illustrated catalogue and price list of its machine tools and drop forgings. 
This catalogue will be of general interest to electrical manufacturers. 

RUMSEY & CO., LTD., 35 Dey Street, New York, has just issued a new 
catalogue describing and illustrating power pumps ofall classes, manufactured 
by this firm. These pumps are used largely in connection with electric power. 

ELECTRICAL MICA.—Eugene Munsell & Co., New York and Chicago, have 
just issued a neat little price list of their electrical mica. Itis printed in two 
colors and gives the prices and description of the various mica manufactures 
produced by this firm. 








RAIL BONDS.—We have received from John A. Roebling’s Sons Company, 
Trenton, N. J.,a copy of a pamphlet describing and illustrating the Columbia 
and Johnston rail bonds for electric railways. Both of these bonds form very 
strong joints and give excellent contact with the rail. 

THE HAWLEY DOWN DRAFT.—The Hawley Down Draft Furnace Com- 
pany, Chicago, Ill., has just issued a very handsomely illustrated catalogue of 
its well-known furnaces, The illustrations consist chiefly of many buildings 
in which the Hawley down draft is installed. It also contains a great deal of 
information regarding steam and boilers. The book is a work of art. 

THE MARYLAND MANUFACTURING & CONSTRUCTION COMPANY, 
Baltimore, Md., reports having just completed the power plant for the Baltie 
more, Middle River & Sparrow’s Point Railway Company, consisting of 600-hp 
McIntosh and Seymour engines, and General Electric generators. This com- 
pany has been awarded the contract for the extension of the Baltimore, Middle 
River & Sparrow’s Point Railway, 35 miles from Back River to Middle River. 
The Baltimore end of the Boulevard line between Baltimore and Washington 
has also been awarded tothiscompany. The company is now extending the 
tunnel plant feeders of the Baltimore & Ohio Railroad to Camden station. 

STORAGE BATTERIES IN ELECTRIC LIGHTING.—Within the past few 
weeks the Electric Storage Battery Company has contracted to install batteries 
of chloride accumulators in the stations of the Boston Edison Company (its 
third plant); the New York Edison Company (its second plant); 
the Brooklyn Edison Company; the Easton, Pa., Edison Company; 
the Hartford Electric Light Company (the largest battery in the world); 
the Claremont, N. H., Electric Light Company; the Woonsocket, R. I., Electric 
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Machine & Power Company, etc. The Electric Storage Battery Company has ° ° 

also recently closed contracts with the Government for batteries for the New BSusiness ) ( otices. 
York Custom House, West Point Military Academy, Ford’s Theatre, Washing- 

ton, D. C., which is a Government building, and the Brooklyn Navy Yard. eae. ro e j 
Installations of chloride accumulators are now being put down in the German- 
town, Pa., Hospital; College of Physicians and Surgeons, New York; for 67-71 Park Place, New York. 


The illustrations in this issue were made by the Photo-Engraving Company 











lighting the Sloane Maternity Hospital; St. Paul’s M. E. Church, New York, BATTERY CUT-OUT CHEAP.—Sensitive, reliable, never requires atten- 
and in the residences of Mr. Henry Villard and Mr. J. J. McComb, Dobbs tion. Gas lighting much improved by its use. Electric Supply Company, of 15 
Ferry, N. Y. Scuth Warren Street, Syracuse, N. Y. 
ustrate ecore oO ecirica ates. 
UNITED STATES PATENTS ISSUED JULY 21, 1806. ter-circuit at a subscriber’s station thereon, a spring jack switch having 


two line springs or terminals to which the different limbs of the telephone 


In charge of Wm. A. Rosenbaum, Times Building, New York. : : : : , : 
[ ge of Wm. A. Rose i & ] line are connected respectively, and a third contact piece or terminal for 


11,559. ELECTRIC ARC LIGHTING; G. R. Lean, Cleveland,O. App. filed said spring jack, and a battery connected with the last named terminal, in 
Feb. 4, 1896. In anarc-lighting system, the combination with a multiple-arce combination with a connecting plug having three contact parts adapted to 
circuit, ortwoor more arc lamps, each having aseparating and feeding connect respectively with the terminals or contacts of the spring jack switch 
magnet, included in series therein, a magnet or svlenoid included in when the plug is inserted therein, said plug being provided with cord- 
shunt circuit between the terminals of each lamp, the coil of each shunt circuits, whereby on inserting the plug in the switch current is directed 
magnet or solenoid being adapted to compensate for increase in voltage over the two limbs of the telephone line in multiple to supply current to 
of the arc of the lamp between the terminals of which itis connected, the transmitter circuit. 


contacts connected with terminals of-the separating and feeding magnets 
of each lamp andan armature of said shunt magnet or solenoid adapted 
to engage said contacts and short circuit the separating and feeding magnet 
when the voltage of the arc increases, whereby increase of voltage of 
the are of one lamp will not affect other lamps in the same multiple-arc 
circuit. (Reissue.) 

564,196. TELEPHONE; Edmund A. Hinckley, Oswego, N. Y. App. filed 
Nov. 11, 1895. Inatelephone, a vertical diaphragm of carbon, a vertical 
back plate of like material provided with supports fora plurality of balls, 
allin combination with a plurality of carbon balls, said supports being 
arranged in such a manner that each ballis supported on the back plate by 
two converging, plane surfaces; said carbon balls bridging the space 
between the back plate and the diaphragm. 


564,331. ELECTRIC METAL-WORKING APPARATUS; Hermann Lemp, 
Lynn, Mass. App. filed June 15, 1891. In an apparatus for supplying heat- 
ing currents of large volume, a flexible transformer-secondary composed 
of pieces or strips of conducting material and having a single turn or bend, 
in combination with two work-holders opposed to one another and fixed 
rigidly and directly to each piece of the secondary. 

564,3335 MEANS FOR GENERATING ELECTRICITY FROM CAR WHEEL 
AXLES ; Morris Moskowitz, Newark, N. J. App. filed Nov. 1, 1895. The 
combination, with a dynamo mounted on a frame which is pivoted on a 
horizontal axis to a car wheel truck of a railway car, of a friction gear on 
the armature shaft of the dynamo, a friction gear on the car wheel axle, and 
means connected with said dynamo for causing a sliding movement of the 
same, and maintaining the constant frictional engagement of said friction 


564,200. ALTERNATING-CURRENT DYNAMO; Maurice Hutin and Maurice gears. 
Le Blanc, of Paris, France. App. filed May 10, 1894. A multiphase alternat- 564,334. MEANS FOR GENERATING ELECTRICITY FROM CAR WHEELS. 
ing-current machine composed of field magnets of constant polarity, an Morris Moskowitz, Newark, N. J. App. filed March 14, 1896. In a means 
armature having its coil sections in a continuous series closed upon itself for generating electricity from a car-wheel axle, the combination witha 


and connected with the segments of a commutator; an external circuit 
derived from the commutator brushes, and a series of external circuits, 
looped from and in series with the armature coils, and each receiving or 
delivering alternating currents. 


564,229 AUTOMATIC FIRE ALARM SYSTEM; E. A. Speer, Toledo, O. 
App. filed May 3, 1895. An automatic fire alarm, comprising a circuit con- 
taining a relay and battery and controlled by a two-point thermostat, a 
second circuit controlling an alarm,a battery in said second circuit, and 
means controlled by the second point of the thermostat for throwing the 
batteries into combined action for sending the fire alarm. 


564,243. RAIL BOND FOR ELECTRIC RAILWAYS; F. H. Daniels, Worces- 
ter, Mass. App. filed June 15, 1895. An improved rail bond for electric 
railways, comprising a bond-wire of the same diameter throughout its 
length and having a cylindrical hole leading in from each end for a drift 
pin, and a separate tube or bushing open at both ends, and not split longitu- 
dinally, to fit over each end of the bond-wire and be secured thereon and 
in the hole in the rail by the driving in of a drift pin. 


shaft and a pulley wheel thereon, arranged in bearings on the car-wheel 
truck, means for operating said pulley, flexible shafts are connected with 
the endsof the said shaft and a dynamo with which said flexible shafts are 
operatively connected. 


564,258. ELECTRIC MASSAGE APPARATUS; G. Rossbach, Lichtenfels, 
Germany. App. filed Jan. 14, 1896. A massaging device for self-massage 
and electric massage, composed of a casing lined with metal and enclosing 
loosely a ball coated with a metal or other conducting substance. 


564,262. ELECTRICAL TRANSPORTATION SYSTEM; P. K. Stern, St. 
Louis, Mo. App. filed Oct. 7, 1895. An electric transportation system, 
consisting of a route or line of travel, a vehicle which is adapted to travel 
along said route, a horizontally-rotatable armature on the vehicle for pro- 
pelling the same, and a primary arranged along the route for influencing 
the armature. 564,328.—TELEPHONE EXCHANGE SYSTEM. 





564,283. ELECTRIC SWITCH; John T. Hunt, New York, N.Y. App. filed 
May 12, 1896. This invention consists of a vibratable contact carrier having 
a rapid motion in one direction when breaking the electric circuit in con- 
nection with which it is employed, and having in the opposite direction a 
rapid motion of less range for closing a branch circuit of high resistance, 
followed by a slow motion in said opposite direction while successively 
cutting out a series of resistances, and finally closing the main circuit. 


564,335. MEANS FOR GENERATING ELECTRICITY FROM CAR} WHEEL 
AXLES; Morris Moskowitz, Newark, N. J. App. filed March 14, 1896. Ina 
means for generating electricity from a car-wheel axle, the combination of 
a car-wheel axle with a wheel secured thereon, a pair of bearings arranged 
on said axle, means connected with said bearings to prevent them from 
turning with the axle, a shaftin bearings in arms connected with said bear- 
ings, a pinion on said shaft in frictional contact with the inner peripheral 

564,311. CELL; James Mercer, Rumford Falls, Me. App. filed Jan. 10, 1896. surface of said wheel and a dynamo connected with said shaft and oper- 
A cell consisting of a suitable body having an opening through the wall ated therefrom. 
thereof for the feeding of salt, funnel or receptacle upon the outside of the 564,336 MEANS FOR GENERATING ELECTRICITY FROM CAR 
body and surrounding said opening, and a hood upon the inside of the WHEEL AXLES; Morris Moskowitz, Newark, N. J. App. filed April 23, 
body opposite the opening. 1896. Consists of certain details of construction. 

564,314. ANNUNCIATOR ; John B. Rogers, Zillah, Wash. App. filed Oct. 31, 564,344. ELECTRIC SIGNAL APPARATUS FOR ELEVATORS; Samuel C. 
1894. The combination in an annunciator, of a recording device comprising Stickle, New York, N. Y. App. filed Aug. 4, 1894. In an electric sig- 
a dial, a pointer, and a ratchet wheel connected with the pointer, an escape- nal apparatus for elevators, fixed contacts secured to the sides of the 
ment controlling the ratchet wheel, a magnet operating the Gtcapement, a elevator shafts, a battery and wires connecting the said fixed contacts, 
circuit-breaker controlling the magnet, push-buttons controlling the circuit means for signaling arranged at the sides of the shafts upon the several 
of the magnet, a rack bar for operating the ratchet wheel, and means floors, an electric bell within the elevator car, and contacts on the side of 
for cemeng the rack-bar, and means for restoring the push-buttons to the said car adjacent to the fixed contacts within the shaft; one of the con- 
position. tacts on said car being movable and having guide blocks secured thereto 

564,328. TELEPHONE EXCHANGE SYSTEM ; William W. Dean, St. Louis, working in guide ways in the side of the car, combined with means for 

Mo. App. filed April 10, 1896. A telephone line provided with a transmit- shifting said movable contact at or near both termini of the shaft. 
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564,369 ELEVATED ELECTRIC RAILWAY; Edward Wilson Farnham, La 
Grange, Ill. App. filed Oct. 14,1892. The combination witha positively 
electrified overhead wire, a single rail constituting the negative circuit of 
said overhead wire, of a bicycle car having corresponding parallel vertical 
frames arising therefrom which are provided with vertically elongated 
slots therein, a trolley wheel, bearing blocks therefor, the central part of 
which is insulated from the outer part thereof, and which are placed in the 
slots of said vertical frames, and a motor for propelling said car taking 
current from said trolley wheel and electrically connected to said rail. 

564,371. VOICE-CON VEYOR FOR TELEPHONES; Charles M. Fleury, Brook- 
lyn, N. Y. App. filed Oct. 17, 1895. A voice-conveyor for use with a 
transmitting telephone, having a rigid tubular body provided with trans- 
versely arranged ribs on its inner surface and a mouth-piece, and 
having an aperture or apertures in its lateral walls for the escape of the 
breath, said aperture or apertures being covered with fine gauzeto pre- 
vent the escape of sounds. 





No. 564,336.—MKANS FOR GENERATING ELECTRICITS FROM CAR WHEEL 
AXLES. 


564,392. TRICK PLATFORM FOR BICYCLE RIDERS; C. M. Peck, New 
Haven, Conn. App. filed May 11, 1896. The combination with a platform 
of a series of circuit changers arranged therein in position to be operated 
by the passage of a bicycle wheel over them, an indicator, and connection 
between the said changers and indicator whereby their operation by a 
wheel is evidenced. 

564,395. ELECTRIC CAR TROLLEY; William H. Russell, Newcastle, Can. 
App. filed Oct. 31, 1895. The combination with the trolley arm of a frame 
rigidly connected with said arm and consisting of three tubular bear.ngs 
connected by cross pieces, a fork consisting of acrosshead having arms or 
tines in which the'wheel is journaled and three slide rods adapted to slide 
in the tubular bearings, a spring coiled upon the central rod and passing into 
the central bearing of a larger bore and greater length, a collar at the end 
of said central bearing forming a bearing for the rod and stop for the 
spring, and a trolley wheel journaled in the arms or tines of the fork. 

564.415. RAIL BOND; T. Wallace, Ansonia, Conn. App. filed March 20, 1896. 
A rail bond consisting of a ribbon or band of metal having each end 
brought to the form of aplug or socket, the metal of which is integral with 
the band and which plug or socket is shaped and properly adapted to be 
driven into a properly formed orifice in a rail. 

564,433. CABLE CLIP; R. H. Lewis, Providence, R. I. 
A cable clip consisting of certain details of construction. 

564.4377 ELECTRIC BLASTING MACHINE; James MacBeth, Brooklyn, 
N. Y. App. filed Oct. 31, 1895. In an electrical blasting machine, the com- 
bination with the armature of a tube forming the hollow armature 
shaft. a tube fitted to the hollow armature shaft and provided 
at its lower end with a nut and at its upper end with a handle, a 
screw journal in the inner tube and fitting the nut, and an 
matically detachable connection for temporarily connecting the screw and 


App. filed Dec. 30, 1895+ 


auto- 


tubular armature shaft. 

564,443. OUTLET-BOX; C. A. Metzger, Brooklyn. N. Y. App. filed May 19, 
1896. An outlet box having a series of openings for conduits or conductors, 
and closures comprising members integral with the box, anda separate 
member held by said integral member. 

564,453 ELECTRIC METAL-WORKING APPARATUS; E E. Ries, Balti- 
more, Md. App. filed Nov. 9, 1889. Anelectric metal-working apparatus 
comprising clamps for holding the metal to be operated upon and consti- 
tuting the terminals of an electric-heating circuit, and an electrically 

operated cutting tool mounted adjustably with reference to the work and 

adjustable between the clamps. 

ELECTRIC MOTOR ;G. J. Scott, Philadelphia, Pa. App. filed Sept. 19, 

In an electric motor the armature having a series of cores on its 


504455- 
1895. 
periphery and parallel with its axis, and on each core a pair of oppositely 
wound spool shaped coils including between them a middle or consequent 
pole, in combination with a field consisting of a series of cores having 
middle poles in the plane of the consequent poles of the armature, and flat 
disc-shaped coils surrounding said middle poles, the relative size of said 
coils being such that the inner and outer edges of the field coils are sub- 
stantially in the same transverse planes as the inner and outer ends of the 
armature coils and the coils being so arranged that each field coil extends 
over a plurality of armature coils. 

OPERATOR'S KEYBOARD APPARATUS AND CIRCUIT THERE- 

App. filed 


564,450- 
FOR;C, E. Scribner and F. R. McBerty, Downer’s Grove, III. 
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Sept. 28. 1893. The combination with a centrally pivoted rocking lever, of a 
button pressing upon each end thereof, and a wedge or block carried by the 
lever adapted to move between switch springs to alter their contacts with 
anvils provided for them. 


564,454 OPERATOR’S KEYBOARD APPARATUS AND CIRCUIT THERE- 
FOR; C. E. Scribner and F. R. McBerty. Downer’s Grove, Ill... App. filed 
Jai. 10, 1894. The combination with two pairs of symmetrically disposed 
switch springs, of a double wedge carried upon acentrally pivoted rocking 
lever, placed between their presented ends, and normally free from both 
pairs of springs, switch contacts for each spring, and a press button acting 
upon each end ofthe said lever to force the wedge between the opposite 
pair of springs. 

564,458. KEYBOARD APPARATUS FOR TELEPHONE SWITCH- 
BOARDS; Charles E. Scribner, Chicago, Ill. App. filed May 14, 1894. The 
combination with several pairs of connecting plugs, of a separate key for 
each pair of plugs adapted to connect the different conductors of the cor- 
responding plug circuit together through a bridge conductor common to 
the different keys without interrupting the continuity of the plug circuit, 
and a signaling key adapted to loopa generator of signaling current into 
the said common bridge conductor. 

564,480. ELECTRIC ELEVATOR; G. T. Francis, Chicago, Ill. App. filed 
April 20, 1896. In an electric elevator, a hoisting cable for the car, and a 
traveling electric locomotive arranged’‘to take up and pay out said cable, 
whereby the car is raised and lowered. 

564,485. ELECTRIC MAT; O. H. Hicks, Chicago, Ill. App. filed Nov. 29, 1895. 
In an electric mat, the contact terminals provided in pairs with their mem- 
bers normally disconnected, spring circuit-closers bridging the pairs of 
contacts and normally out of contact therewith, and the conducting wires 
passing in a zigzag manner about members of the pairs of contacts in 
adjacent rows thereof. 

564,527. CONDUIT OUTLET BOX FOR ELECTRIC WIRES;C. A. Metzger, 
Brooklyn, N. Y. App. filed Jan. 25, 1896. An outlet box for electric wires, 
the box having a series of weakened portions capable of being broken to 
form openings, the weakened portions serving to regulate the form of the 
break. 

564,558. SPEED REGULATOR FOR ELECTRIC MOTORS; Rudolf Eicke- 
meyer, Yonkers, N. Y. App. filed Oct. 6, 1891. The method of cperating 
and regulating electric motors which consists in supplying the field coils of 

a motor with aconstant exciting current as from a line circuit; initially 
increasing the strength of the field of the motor, by means of an independ- 
ent electric current generated outside of, but the power afforded by the 
motor; then by means of au electric current produced by the E. M. F. of 
the motor, neutralizing the field exciting power of the independent electric 
current, and with any undue speed of the motor, reversing the direction of 
said independent current, for enabling it to partially neutralize the motor 
field and check the speed of the motor. 


564,559 DYNAMO-ELECTRIC MACHINE; Rudolf Eickemeyer, Yonkers, 
N. Y. App. filed Oct 7, 1891. In a dynamo-electric machine, the combina- 


tion of a drum armature having a core of magnetic metal ; field coils which 
surround the armature longitudinally, and directly magnetize the armature 
core, and magnetic metal surrounding the armature and field coil and 
affording cheek pieces, polarized by induction from the armature core and 
arranged in similarly magnetized pairs on opposite sides of the amature, 
the cheeks of each pair being separated from each other by a space sub- 
stantially parallel with the adjacent portions of sections of the armature 
winding. 








No. 564,455.—ELectrric Moror. 
564,567. THERMOSTAT ; Hosea F. Maxim, Norfolk, Va. App. filed Sept. 9, 
1895. In a thermal alarm, the combination of the expansible bar, the 


swinging contact actuated by the said bar, the electromagnetic bell, the 
relatively stationary contact mounted ina support and adjustable toward 
and from the swinging contact, said stationary contact terminating in a 
curved portion of light spring metal lying in the path of the swinging con- 
tact and an electric circuit, including the beil and adapted to be closed by 
said contacts. 


